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FISH  CULTURE. 


Fish  culture  comprises  several  objects,  the  chief  of  which 
are  an  augmentation  in  the  number,  and  an  improvement  in 
the  breed  of  the  fishes  of  a  district,  country,  or  even  of  the 
ocean,  by  means  of  direct  cultivation,  not  only  of  the  finny 
tribes  but  also*  of  the  food  upon  which  they  subsist  It 
likewise  embraces  whatever  facilitates  their  ascent  and 
descent  of  rivers,  rendered  necessary  for  spawning  purposes 
to  continue  the  race,  or  for  nutriment  to  maintain  the  life 
of  the  individual.  Many  of  these  subjects  appear  to  have 
received  more  consideration  in  ancient  than  in  modern 
times,  and  up  to  a  recent  period,  in  distant  countries,  as 
China,  than  in  more  civilized  Europe. 

The  Chinese  are  commonly  credited  with  having  been 
the  people  who  first  tumed  their  attention  to  fish  culture, 
Collecting  and  disseminating  the  spawn,  and  artificially 
rearing  fry  which  they  employed  for  the  purpose  of  stocking 
every  available  piece  of  water.  The  Egyptians  likewise  in 
times  past  must  have  taken  considerable  pains  hi  this 
occupation,  but  it  has  been  surmised  that  their  earlier 
vivaria  were  of  two  kinds,  sacred  and  profane,  the  oc- 
cupants  being  destined  for  either  the  altar  or  the  table. 
The  boundaries  of  ancient  Egypt  are  well  known,  and  the 
conformation  of  the  barren  deserts  on  its  east  and  west 
show  but  little  alteration :  but  her  population  must  have 
largely  diminished,  for  we  are  assured  by  Diodorus  that 
1700  Egyptians  were  bom  on  the  same  day  as  Sesostris, 
which  would  represent  a  population  that  could  not  be  less 
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than  34.000,000.  The  agricultural  resources  of  the  country 
wouid  have  been  far  too  small  to  supply  sufficient  food  for 
such  multitudcs,  and  a  fish  diet  must  have  been  largely 
partakcn  of.  At  that  pcriod  fish  culture  was  extensively 
practised,  and  the  ruling  powers  and  thc  ruled  vicd  with 
each  other  in  augmenting  the  fish  supply  in  all  thc  numcrous 
tanks,  lakes,  canals,  and  rivers  of  the  country.  Laciipfede 
computed  that  Lake  Mceris  alone  might  have  produced 
18,000,000,000  fish  of  two  feet  long  each. 

In  the  Roman  republic  fish  culture  was  carricd  on  for 
the  purpose  of  augmenting  the  general  food  supply,  and 
Belonius  observes  that  the  waters  of  thc  Propontis  were 
more  profitable  for  the  fishes  thcy  produced,  than  a  similar 
extent  of  the  best  land  could  have  been  by  its  pasturages 
and  its  harvest.  Lucullus,  we  are  told,  dug  large  trenches 
or  canals  from  his  fish  ponds  to  the  sea  in  the  vicinity  of 
his  housc  at  Tusculum,  in  the  Gulf  of  Naplcs.  Frcsh-water 
streams  ran  down  thc  canals  to  the  sea,  and  up  them  sea- 
fish  which  spawn  in  fresfa  water  or  anadromous  forms, 
ascendcd  to  dcposit  their  ova.  Wlicn  these  fish  had  entered, 
the  gatcs  at  thc  exit  of  thc  canals  werc  closed,  and  while 
their  eggs  wcrc  developing  into  young  and  growing  to  an 
eatablc  size,  thc  parents  which  had  spawned  were  being 
cmployed  as  food.  Varro  observed  that  there  existed  two 
forms  of  stews,  thc  one  suppHcd  by  fresh,  the  other  by  salt 
watcr — In  thc  first,  advantage  being  taken  of  Springs  and 
thc  conformation  of  thc  ground,  constituted  the  poor  man's 
pond,  whcrcas  none  but  the  rieh  could  cnjoy  thc  proceeds 
of  a  sca  prcscrve  :  this  latter  being  pleasing  to  the  eye  but 
cxpcnsivc  to  thc  owncr  and  better  adaptcd  to  empty  his 
pursc  than  satisfy  his  appetJtc.  But  in  timc  some  individuals 
who  had  studicd  fish  culture  to  advantage  inadc  large 
fortuncs  by  salt  water  vivaria.  Roman  authors  have  left  us 
dtitailud  accounts  of  how  their  various  stcws  were  formcd, 
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subdivided  and  supplied  with  water;  how  exotic  fishes  were 
sometimes  brought  from  long  distances ;  how  their  sea  ponds 
were  iisuallystocked  from  the  neighbouring  ocean ;  andlastly, 
how  they  obtained  fish  spawn  in  the  sea  which  they  success- 
fuUy  reared  in  rivers  and  lakes.  While  the  high  admiral 
Optalus  under  Claudius  brought  from  the  Carpathian  Gulf 
vast  supplies  of  the  hitherto  unknown  fish,  Scarus,  and 
deposited  it  along  the  coast  from  Naples  to  Ostia,  where  he 
continued  to  cruise  about  and  inspected  the  fishermen's  nets 
for  five  years,  during  which  period  he  suffered  none  of  the 
species  to  be  captured. 

The  discovery  of  how  to  artificially  fecundate  fish  ova 
has  been  claimed  for  many  different  persons,  in  various  ages, 
and  in  widely  separated  countries.  In  the  fifteenth  Century 
a  monk  named  Dom  Pinchon  appears  to  have  practised  it, 
breeding  and  rearing  fishes  in  wooden  boxes  through  which 
a  stream  of  water  flowed.  The  bottom  of  these  boxes  he 
lined  with  sand  or  gravel,  while  their  ends  were  protected 
by  wicker  basket-work.  Stephen  Ludwig  Jacobi,  a  wealthy 
landed  proprietor,  residing  at  Hohenhausen,  a  small  town  in 
Westphalia,  as  early  as  1758  appears  likewise  to  have  made 
many  experiments  respecting  the  artificial  breeding  of 
salmon  and  trout,  adopting  much  the  same  plan  as  Dom 
Pinchon,  except  that  he  secured  both  the  upper  surface  and 
ends  of  his  troughs  with  fine  gratings  and  deposited  them 
in  the  stream  at  a  suitable  depth  leaving  the  eggs  to  be 
naturally  hatched.  He  gave  an  account  of  his  discovery  in 
a  letter  to  Buffon,  which  was  deemed  so  important  that  the 
British  Government  granted  him  a  pension. 

Lac^p^de,  writing  at  the  commencement  of  this  Century, 
deplored  the  loss  of  fish-ponds  in  France,  remarking  that 
formerly  they  produced  large  returns,  but  had  then  ceased  to 
3rield  anything,  so  that  much  evil  and  no  good  has  attended 
their  abolition.     In  Germany  the  landowners  make  more 
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by  their  carp  and  pike  than  many  agriculturists  obtaiii  in 
Great  Britam  from  their  sheep  and  cattle  kept  in  a  simüar 
Space.  In  this  country  stcws  were  attachcd  to  most  large 
houses  in  the  country,  and  every  monastic  establishment,  but 
with  the  emancipation  from  fasts  and  greater  faciiities  of 
transit  from  place  to  place  the  necessity  for  thcse  vivaria 
diminishcd  or  almost  disappeared.  It  is  only  now  that 
meat  is  becoming  so  expensive,  and  likeivise  fish,  due  to 
poIlution  of  waters  and  too  much  liccnse  havlng  been  per- 
mittcd  to  fishermen  and  poachers,  that  the  necessity  appears 
to  have  arisen  for  some  remedy  for  the  present  dearth  of 
the  finny  tribes  as  shown  by  its  excessive  cost. 

To  the  French  Government  is  due  the  credit  of  first  tum- 
ing  fish  culture  in  Europe  into  practical  Channels.  In  1842 
they  commcnced  their  experiments,  and  in  1848  the  estab- 
lishment at  Huninguc  camc  into  existence  near  the  Rhine 
and  the  Rhone  canal,  while  it  possesscd  Springs  in  the 
vicinity  which  could  be  utilised  for  the  incubation  of  fish 
eggs,  Here  but  comparatively  few  of  the  ova  werc  hatched, 
for  whcn  the  eyes  of  the  cmbryo  became  visible,  showing 
that  they  miglit  travel  with  comparative  safety,  they  were 
distributcd  to  wherevcr  it  was  considcred  they  could  be 
turned  to  the  best  account.  When  this  establishment  first 
commcnced  work,  the  rivcrs  and  lakes  of  France  werc 
exceedingly  dcficicnt  in  fish,  but  by  a  distribution  of  about 
20,000,000  ova  annually  they  became  restocked. 

In  Great  Britaln,  as  already  remarked,  the  Government 
appcar  to  havc  bccn  one  of  the  first  in  Europe  to  appreciatc 
the  importance  of  Jacobi's  re-discovery  of  how  to  artiücJally 
imprcgnatc  fish  ova.  In  1837  Mr.  John  Shaw  succecdcd  in 
fccundating  and  hatching  salmon  eggs,  also  in  rearing  the 
young;  while  Gotllicb  IJoccius  assertcd  that  he  had 
succcssfuUy    reared     young    trout     at     Chatsworth     and 

vbridgc  313  eorly  as  1841,     The  Galway  salmon  fishericfi 
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were  restocked  by  Messrs.  Ashworth  by  mcans  of  artificial 
propagation  in  1854.  In  Scotland  the  establishment  of 
Stormontfield  was  commenced  in  1S53  on  the  Tay,  the 
rental  of  that  river  in  1S28  being  ;f  14,574,  but  which 
graduaüy  diminishcd  until  1852,  when  it  had  decreased  to 
£7<953-  I1  1858,  the  rental  rose  to  ;^i  1,487,  and  in  1862 
it  had  reached  the  value  it  had  In  1828.  This  rise  not 
being  due  to  increascd  value  of  salmon  in  the  market,  but 
to  augmented  nunibers  of  fish  in  the  river. 

As  animal  food  becomes  dearer,  and  the  price  of  fish 
augments,  it  is  rcmarkable  how  British  fisheries  have  been 
treated,  and  the  slight  amount  of  Statistical  evidence  which 
has  been  collected  and  made  public,  while  no  Government 
official  is  now  engaged  on  the  artificial  propagation  of  fish, 
er  in  experiments  upon  how  to  augment  the  supply  of  this 
necessary  article  of  food.  In  fact,  the  British  Government, 
respecting  freshwater  fisheries,  is  now  behind  almost  every 
country,  in  that  it  gives  no  assistance  to  the  fish  culturists, 
and  keeps  up  no  establishments  of  its  own  in  Order  to 
maintain  the  necessary  number  of  fish  in  our  waters. 

In  Nonvay  pisciculture  commenced  about  1850. 

In  Germany,  artificial  fish  breeding  has  become  exten- 
sively  disseminated  in  all  parts  of  the  country,  while  their 
natural  propagation  is  carefuUy  tended.  Likewise  the  cul- 
tivation  of  fish  ponds  is  assuming  an  importance  they  have 
not  had  since  the  aboHtion  of  monastic  establishments. 

In  Italy,  lagoons  appear  to  be  somcwhat  extensivcly 
employed  by  the  fish  culturists,  who  capture  young  fry  in 
the  sea  and  rcar  thcm  in  thcsc  largo  vivaria. 

In  Grccce  the  State  maintains  twenty-four  establishments 
for  fish  culture,  the  principal  being  in  lagoons,  and  the 
captives  being  disposed  of  while  in  a  frcsh  condition. 

In  the  United  States  of  America  a  Fish  Commission  was 
ßrst  appointed  in  1871,  to  investigate  the  alleged  diminu. 
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tion  of  food  fishes  along  the  sea  coast  and  in  the  lakes,  and 
if  this  proved  to  be  the  case,  to  suggest  the  proper  method 
for  restoring  the  supply.  The  next  year  an  additional 
featurc  was  ingrafted,  namely,  that  of  the  propagation  and 
actual  multiplication  of  the  food  fishes.  Subsequently  a 
large  proportion  of  the  various  States,  satisfied  with  the 
excellent  work  being  carricd  on,  organised  State  Com- 
missions  for  the  purpose  of  looking  after  the  interests  of 
thcir  waters,  and  of  co-opcraling  with  the  United  States 
Commission  towards  the  accomplishmentofa  common  end. 
In  1879  the  Congress  authorized  the  construction  of  a 
special  steam  vessel  of  484  tons,  to  serve  as  a  fioating 
Station  for  the  hatching  of  shad  and  olhcr  useful  food  fishes. 
Professor  Spencer  Baird.  whcn  reviewing  the  impoverished 
condition  of  thcir  fisheries,  and  the  measures  which  he 
deemed  advisablc,  obscrved  :  "  What  arc  now  the  remedies 
to  be  applied,  to  recovor  from  this  lamentable  condition  of 
the  American  fishcrii;s  ?  These  arc  twofold  :  onc  consists 
in  the  enactmcnt  and  enforccnient  of  Icgislation  protccting 
what  WC  havc,  and  allou'ing  natural  agcncics  to  play  their 
part  in  the  recovery  ;  the  olher  consists  in  the  application 
of  the  art  of  the  artificial  propagation  of  tlie  fish.  Either 
alone,  in  some  circumstances,  m\{  answer  a  very  good 
purpose ;  the  two  combincd  constitutc  an  alüancc  which 
places  at  our  command  the  means  of  recovcring  our  lost 
ground  to  a  degrce  which.  but  for  the  experience  of  the 
last  tcn  ycars,  would  hardly  be  credible." 

The  active  field  work  of  the  Commission,  obscrved  the 
Commissioner  in  1875,  now  cmbraces  almost  the  entire 
year.  The  hatching  of  shad,  Alosa  sapidissima,  continuing 
from  March  until  August;  of  Califomian  salmon,  Saimo 
quimtat,  from  June  until  November ;  of  Penobscot  salmon 
from  June  until  March  or  April ;  of  landlocked  salmon, 
JSahto  solar  variety,  from  September  until  March ;  and  of 
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white  fish,  Coregonus  albus,  from  October  until  March. 
Since  then  cod  and  other  tribes  have  been  added  to  the 
species  of  fish  artificially  propagated.^ 

The  far-famed  Columbia  river,  where  the  abundance  of  its 
salmon  has  been  a  theme  for  astonishment  among  those  who 
have  witnessed  it,  began  to  show  signs  of  decreased  supply. 
The  canners  took  alarm,  and  petitioned  for  legislation,  to 
be  accompanied,  if  possible,  by  artificial  propagation,  and 
in  1876  a  permanent  Station  for  this  purpose  was  opened  on 
the  McCIoud  river. 

In  the  Sacramento  river,  observed  Professor  Spencer 
Bairdi  the  catch  has  increased  in  five  years  from  five  millions 
to  fifteen  millions  of  pounds,  and  has  brought  up  the  supply 
to  more  than  its  pristine  condition  of  abundance,  by  planting 
about  two  millions  of  young  fish  every  year.  In  the  Rogue 
River,  Oregon,  where  salmon  had  for  nearly  twenty  years 
been  taken  in  large  numbers  and  salted,  a  visible  diminu- 
tion  became  apparent  in  the  season  1877- 1878,  and  it  was 
decided,  in  consequence,  to  commence  their  artificial 
propagation. 

In  the  Dominion  of  Canada,  Mr.  S.  Wilmot  originated 
fish  culture,  and  under  his  management  the  work  is  largely 
carried  on.  He  states  that  some  hundred  millions  of 
yoimg  salmon  have  been  artificially  hatched  and  dis- 
tributed  in  the  waters  of  the  Dominion  during  the  last 
few  years,  and  now  (1882)  Government  hatcheries  are 
constantly  being  erected.  It  has  been  clearly  demon- 
strated  in  this  Dominion,  by  Mr.  Wilmot  and  others,  that 
by  artificial  propagation  and  a  fair  amount  of  protection  all 
natural  salmon  rivers  may  be  kept  thoroughly  stocked 
with  this  fisb>  and  rivers  that  have  been  depleted  through 

*  In  Mr.  Brown  Goode's  paper  on  the  Fishery  Industries  of  the 
United  States  he  enumerates  27  species  or  varieties  of  fish  artificially 
hatched  in  that  country. 
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any  cause,  brought  back  to  thcir  former  excellence.  In 
Restigouche  river,  where  no  obstructions  existed,  but 
spearing  and  netting  were  relentlessly  pursued,  the  number 
of  salmon  had  so  decreased,  that  in  i86S  anglers  only 
took  20  and  the  commercial  yield  was  merely  j/.ocKi.  A 
salmon  hatchery  was  then  inaugurated,  and  a  little 
protection  afiforded  to  the  fish,  and  in  187S  one  angler 
alone,  out  of  hundrcds  that  wcre  fishing  in  the  river,  killed 
in  16  days  with  his  sing!e  rod  80  salmon,  75  of  which 
averaged  over  26  Ibs,  each ;  while  in  that  one  division 
(not  counting  local  and  home  consumption)  nct  fishermen 
took  500,000  Ibs.,  a  rcsult  largely  brought  about  by  artificial 
cpltivation.  Also  in  the  Saguenay  River  the  scarcity  of 
salmon  had  become  so  grcat  that  thcre  were  no  lessecs 
hatchery  was  built,  and  the  State  of  things  wonderfully 
changed,  so  much  so  that  in  1878  from  the  great  numbers 
of  Salmon  taken  in  the  tidal  waters  they  became  a  drug 
in  the  market,  and  were  selling  as  low  as  3  cents  a  pound, 
and  angling  in  the  tributaries  was  most  exccllent 

The  Canadian  fisheries  report  for  1882  shows  a  very 
large  increase  of  salmon  in  the  rivers,  where  artificially  bred 
fry  were  planted ;  and  the  returns  from  the  Restigouche,  and 
Gaspe,  up  to  the  first  half  of  the  season  of  1883,  givc 
almost  unpreccdented  catch  of  fish  by  anglers.  On  the 
Restigouche,  at  the  Metapedia  pools,  300  salmon  were 
taken  in  one  week,  averaging  23^  Ibs.  Three  miles  higher, 
56  fish,  average  weight  23  Ibs  : — Farther  up  a  party  of  four 
rods  killed  190  salmon,  23  J  Ibs,  average  : — At  Indian  House, 
Wilmot's  pool,  four  rods  in  two  wecks  caught  180  fish,  all 
very  large.onea  forty-poundcr ; — Another  party  in  same  pool 
killed  55  salmon  : — In  six  pools  still  further  up-river,  386 
salmon  were  taken  by  14  rods  in  a  fortnight's  Urne  ;  in  one 
of  the  abovc  pools,  36  salmon  were  killed  by  three  rods  in 
one  day ; — On  this  river  a  largc  salmon  hatchery  has  been 
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in  Operation  for  several  years : — ^At  Gaspe  another  hatchery 
is  in  Operation,  where  in  1882  the  report  shows  an  increase 
over  former  years ;  but  in  1883  the  catch  has  been  three- 
fold  over  1882. 

In  Japan  the  Government  have  taken  steps  towards 
carrying  on  a  complete  System  of  fish  culture,  for  the 
purpose  of  restocking  rivers  which  appeared  to  have  become 
depleted.  The  first  stations  established  were  those  at 
Yuki,  Kanagawa  Ken,  and  at  Shirako,  Saitamo  Ken  in 
1877.  At  either  of  those  stations,  30,000  fish  can  be 
raised.  In  1879  the  number  of  establishments  was 
augumented  to  five;  and  at  Shiga  Ken,  which  has  an 
abundant  supply  of  water  at  54°  Fah.  in  the  summer,  there 
is  a  capacity  of  raising  any  number  of  fish :  lake  trout 
were  introduced,  and  there  were  40,000  fish  1 8  months  old 
in  good  condition,  as  well  as  250,000  young  fry.  Unable 
to  obtain  a  süfficient  supply  of  meat,  the  fish  are  fed  on  a 
mixture  of  the  chrysalides  of  silk  worms  and  wheat-flour. 
Equal  portions  are  ground  up  together  in  a  coffee  mill,  the 
mixture  is  boiled  for  fifteen  minutes  and  then  allowed 
to  cool,  subsequently  it  is  pressed  through  a  fine  wire 
sieve.  Hatching  fish  is  said  to  have  been  first  adopted  by 
Aodo  two  hundred  years  ago,  and  the  Daimio  of  that 
time  made  rules  for  the  protection  of  the  fish  and  fry 
which  are  in  force  to  this  day. 

OuR  Freshwater  Fisheries. 

Our  inland  waters  may  be  roughly  divided  into  those 
found  in  rivers,  canals,  lakes,  broads  and  ponds  :  while 
in  rivers  we  have  such  as  are  rapid  and  clear,  or  eise 
sluggish  and  more  or  less  muddy.  In  these  various  localities 
we  find  different  varieties  of  fish,  which  may  be  classed 
into  game-species,  as  salmon,  trout,  and  their  allies ;  and 
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secondly,  coarse  fish,  as  perch,  carp,  pike,  &c.  In  the  fore- 
going  enumeration  shad  are  omitted  as  weil  as  floundcrs 
and  lampreys,  which  asceiid  into  fresh  waters  from  the  sea. 

Although  in  some  localities  rivers  and  their  piscine  _ 
inhabitants  still  continue  in  an  almost  primitive  condition, 
in  the  vast  raajority  of  cases  in  Great  Britain  and  Ireland 
artificial  causes,  oftcn  due  to  augmented  population,  have 
led  to  changes  which  have  entirely  altcred  what  was  the 
former  aspcct  of  affairs.  For  although  in  sparsely  inhabi- 
tcd  places  whcrc  the  local  dcmand  is  small,  and  the  means 
of  transport  to  cities  difficult,  man  in  his  efforts  rarely 
occasions  any  undue  decrease  in  the  finny  tribcs  inhabit- 
ing  the  fresh  waters,  yet  as  population  augnients  a  very 
pcrccptible  change  ensues.  Land  becomcs  more  cultivated 
and  better  drained,  towns  spring  up  on  the  rlver  banks 
which  may  possibly  in  olden  timc  have  been  the  natural 
highway  of  the  country :  first  surface  drainage,  next 
sewerage,  become  cmptied  into  its  course,  and,  finally, 
manufactories  rise,  tlie  owners  of  which  find  it  cheaper 
to  use  the  river  as  the  receptacle  for  their  prasons  than  to 
dispose  of  it  in  pits  and  other  innocuous  ways.  Thus  fish 
become  destroyed,  or  their  health  affected,  as  well  perhaps 
as  whocver  or  whatcver  partakes  of  these  polluted  waters. 
Mines  in  a  similar  way  may  be  drained  into  streams,  wcirs 
niay  be  constructed  to  span  its  course,  immoderate  netting 
and  poaching  practices  may  be  Icgalised,  and  one  or  all 
ofthe  forcgoing  causes  may  occasion  a  diminution  in  the 
stock  of  fish.  The  watcr,  instead  of  provJding  an  augmented 
supply  of  food  to  an  increasing  population,  bccomes,  as  years 
roll  on,  morcand  moredepleted  of  fish,  and  either  legislative 
aid  must  be  invokcd  to  remedy  what  die  legislature  itself 
has  to  a  considcrable  cxtcnt  occasioned,  by  first  tolcrating 
and  subscquently  legalising  flagrant  abuscs :  or  eise  the 
rivers  must  by  artificial  means  be  annuaüy  supplied  wiUt 
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fish  from    elsewhere,  to  compensate    for    the    unnatural 
depletion  which  is  being  carried  on  by  man. 

The  question  may  be  asked  whether  our  fresh-water 
fisheries  are  in  an  impoverished  State  ? — if  any  apparent 
diminution  is  not  due  to  increased  facilities  of  transport 
causing  fish  to  be  now  distributed  over  a  wider  expanse  of 
country  than  was  formerly  possible  ?  Due  to  the  absence 
of  statistics,  any  investig^tion  into  these  questions  is  difficult 
but  not  impossible,  and  I  purpose  adverting  to  the  con- 
dition  of  the  salmon  fisheries,  as  being  the  most  valuable 
in  our  fresh-waters,  and  consequently  those  best  known, 

The  first  fact  that  strikes  the  investigator  is  that  salmon 
have  been  exterminated  from  the  Stour,  the  Itchen,  the 
Medway,  the  Avon,  and  the  Thames,  in  England.  In 
Scotland  the  Fifeshire  Leven  no  longer  contains  salmon ;  in 
the  Tay  district  the  Almond,  Ericht  and  Dighty  are  ruined, 
due  to  pollutions,  while  many  other  rivers  are  greatly 
injured.  In  Ireland,  from  Wicklow  Head  to  Rossan  Point, 
nearly  every  river  in  the  county  Down  has,  owing  to 
pollutions,  been  destroyed  as  a  salmon  producer.  The 
foregoing  instances  are  adduced  to  prove  entire  destruction 
in  some  localities. 

It  has  been  asserted  that  in  ancient  times  the  supply  of 
salmon  was  so  abundant  that,  in  indentures  of  apprentice- 
ship,  a  proviso  was  usually  inserted  that  the  apprentice 
should  not  be  compelled  to  eat  salmon  more  than  three 
days  in  the  week.  In  CourselPs  *  History  of  Gloucester '  it 
is  stated  that  "  it  was  a  Standing  condition  of  apprentice- 
ship  that  the  apprentice  should  not  be  obliged  to  eat 
salmon  more  than  thrice  a  week."  This  proviso  is  alluded 
to  as  existing  at  Worcester,  Newcastle,  and  elsewhere, 
while  the  Cromwellian  trooper,  Captain  Franks,  writing  of 
Stirling,  remarked  that  the  burgomasters,  as  in  many  other 
parts  of  Scotland,  are  compelled  to  re-enforce  an  ancient 
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Statute  that  commands  all  masters  and  others  not  to 
force  or  compel  any  servant  or  an  apprentice  to  feed  upon 
salmon  more  than  thrice  a  wcek.  At  Invemess,  a  Century 
latcr,  Burt  teils  us  salmon  sold  at  one  pcnny  a  pound. 

We  are  however  reminded  that  it  Es  difficult  to  compare 
the  price  charged  a  Century  since  to  what  obtains  in  the  pre- 
sent  time,  because  so  many  disturbing  influences  have  oc- 
curred.  Pennant,  in  1776,  teils  us  that  to  pay  the  expenses  of 
the  salmon  fisheries  in  the  rivcr  Tweed,  it  would  have  been 
necessary  to  capture  208,000  salmon  annually,  an  amount 
which  must  have  far  excccded  the  supply  in  the  prescnt  day. 
If  however  for  the  sake  of  argument  it  were  admittcd  that  ' 
thcre  is  no  diminution  in  the  number  of  our  fresh-water 
fishes,  he  would  be  a  bold  individual  who  asscrted  that  our 
i  and  othcr  fresh  waters  are  as  fully  stocked  as  the 
sustenance  in  those  waters  could  maintain. 

Some  of  our  fishes  have  seriously  dccreascd  in  number, 
and  our  fresh-water  fisheries  rcquire  more  attention  than 
they  now  receivc  in  Order  to  render  them  the  food  producers 
they  ought  to  be.  But,  prior  to  considering  artificial  pro- 
pagation,  it  will  be  necessary  to  advert  to  what  kinds  of 
fishes  we  possess  which  are  worth  increasing,  and  what  are 
the  characters  of  their  eggs. 

Divisions  of  Fishes. 
Our  frcsh-watcr  fishes  are  divisible  into  the  river  or 
&nviatilc  and  lacustrine  or  lake  species,  while  our  marine 
fishes  may  be  considcred  as  shore  or  littoral,  and  jwlagic  or 
sea  forms,  thcse  last  being  again  subdividcd  into  such  as 
are  generally  found  near  the  surfacc.  at  grcater  or  mid- 
depths,  and  abyssal  resident».  Fishes  which  frequcnt 
fresh  water  may  bc  permanent  residents  therein,  as  carp ; 
anadromous,  or  mercly  visilants  from  the  ocean  for  the 
purposc  of  depositing  thcir  spawn,  generally  leaving  their 
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young  to  be  reared  there,  as  salmon  and  shad;  cata- 
dromous,  or  such  as  reside  in  fresh  water,  visiting  the  littoral 
Zone  or  sea  to  deposit  their  spawn,  as  eels,  the  young  of 
which  ascend  our  rivers  in  order  to  be  reared. 

Breeding  of  Fishes. 

Fishes  are  dicecious  animals,  the  sexes  being  present  in 
different  individuals,  although  in  some  exceptional  instances 
hermaphrodites  have  been  recorded.  A  few  are  mono- 
gamous;  but  the  majority  are  polygamous.  Among  the 
bony  fishes  breeding  takes  place  on  one  of  the  following 
plans,  (l)  the  eggs  may  be  hatched  within  the  female  Organs 
as  Seen  in  the  oviparous  blenny ;  or  (2),  as  in  the  majority 
of  these  fishes,  the  eggs  havingbeen  extruded  by  the  female, 
are  subsequently  fertilized  by  the  male,  the  milt  of  the 
latter  being  brought  into  contact  in  the  water  with  the  hard 
roe  of  the  female.  Simple,  however,  as  this  process  may 
appear,  there  are  many  interesting  questions  respecting 
breeding  which  demand  the  attention  of  the  fish  culturist, 
such  as  what  is  the  size  of  the  eggs,  whether  the  fresh-water 
forms  deposit  theirs  in  stagnant,  semi-stagnant  places,  or 
running  streams ;  or  do  those  of  the  sea  species  float,  as  of 
the  cod,  sink,  as  of  the  herring,  attach  themselves  by  tendrils, 
as  the  gar  pike,  or  by  adhesive  mucus  as  in  lump  suckers  ? 

The  forms  which  produce  the  greatest  number  of  eggs 
are  often  those  which  live  in  large  communities,  spawning 
once  annually,  as  the  cod  ;  from  a  21  Ib.  example  of  which 
12  Ib.  of  roe  were  obtained,  while  Buckland  found  that 
7i  Ib.  of  roe  contained  6,867,000  ova;  which,  if  the 
proportions  were  the  same  in  each,  would  give  the  enormous 
number  of  about  1 1  millions  of  eggs  in  a  21  Ib.  cod- fish.  A 
perch  gives  from  20,000  to  28,000:  mackerei  at  ilb.  86,120, 
at  I J  Ib.  546,681  eggs.  From  a  brill  of  4  Ib.  239,775,  from 
a  plaice  of  nearly  5  Ib.  144,600,  from  a  floundcr  of  about 
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ijlb.  1,357,400,  from  a  sole  of  l  Ib.  134,000.  Among  the 
SalmonidiE  the  eggs  are  generally  comparatively  large,  the 
numbcr  which  cach  salmon  produccs  being  estimatcd  at: 
about  900  for  eveiy  Ib.  of  its  weight ;  but  they  may  exceed 
this,  as  onc  of  20  Ib.  containcd  27,850.  This  Variation  in 
size  is  perhaps,  partially  at  least,  due  to  the  age  and  size  of 
the  parent,  thus  in  the  report  of  the  United  States  Fish 
Commission  on  the  McCloud  river,  California,  it  waa 
observed  in  187S  that  the  parent  salmon  were  unusually 
small,  their  average  weight  being  under  S  Ib.  This  small 
size  was  stated  to  be  undoubtedly  caused  in  whole  or  in' 
part,  by  the  fishing  at  the  cannerics  on  the  Sacramento^ 
where  the  8-inch  mcshcs  of  the  innumerable  drift  nets- 
stopped  all  the  large  salmon,  and  Ict  all  the  small  onei 
through.  The  eggs  when  taken  proved  to  be  at  least  a. 
third  smaller  than  those  of  most  previous  years,  and  the 
average  number  to  the  fish  was  about  3,500  against  4,200  in; 
the  previous  year.  Possibly  fry  reared  from  eggs  of  salmoiL 
fcrtilised  by  the  milt  of  the  parr  would  be  rather  a  smaUü 
race.  Similarly  at  Sir  James  Gibson  Maitland's  6sh-hatchin{^ 
establishment  at  Howictoun,  the  Lochlcvcn  variety  of  the 
common  trout  at  4  or  5  years  old  produced  eggs  32  o£ 
which  filled  onc  length  of  a  glass  grill  in  the  hatching 
boxcs ;  but  such  as  were  obtained  from  6  year  old  fisiv 
a/  or  28  £^s  occupied  the  satne  amount  of  space.  Living^ 
ston  Stone  obscrvcs  '  that  American  trout  living  in  spring 
water  develop  smaller  ova  than  such  as  reside  in  brooks; 
Although  fish  produdng  smaller  eggs  may  have  proportioiH 
atcly  more  in  comparison  with  their  weight,  young  reared 
'  He  likewisc  constdcrs  that  "  large  eggs  are  the  rcsult  of  keepiog] 
the  brecdcn  in  watcr  that  warms  up  in  tbe  spring  and  sununer.  It  iif 
tnic,  if  it  becomcs  too  wann,  say  abovc  70'',  it  is  injurtous  ;  but  watM 
that  Stands  at  65°  in  ihc  summer  will  make  larger  eggs  than  watei  d 
5$°,  und  very  cold  spring  watcr  will  always  develop  mall  eggi' 
(p.  i«3). 
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from  such  ova  are  neither  so  lai^e  nor  grow  so  quickly  as 
such  as  are  derived  from  eggs  produced  by  older  fish,  and 
it  has  appeared  to  me  that  such  may  be  one  cause  of  how 
some  races  of  fish  may  deteriorate. 

From  a  21^  Ib.  carp,  1,310,750  eggs  were  obtained  ;  from  a 
i6J^  Ib.  example,  2,059,750 :  from  a  roach  |  Ib.,  480,000 ;  of 
10^  ounce,  81,536:  a  tench  of  2^  Ib.  contained  383,252. 
Herring,  from  20,000  to  30,000  eggs.  The  foregoing  figures 
show  that  a  great  margin  must  be  allowed  to  be  present 
in  the  number  of  the  eggs  produced  in  each  variety  of  fish, 
owing  to  the  size  and  age  of  the  parents,  the  character  of  the 
water  in  which  they  reside,  and  other  physical  conditions. 
The  great  numbers  produced  by  some  forms  are  evidently 
intended  for  the  purpose  of  counterbalancing  the'enormous 
waste  which  must  necessarily  occur  under  some  natural 
conditions,  but  they  may  be  insufficient  to  supply  the 
deficiency  caused  by  man. 

The  places  where  fish  eggs  are  deposited  are  exceed- 
ingly  various.  Thus  the  ovum  of  the  cod,  which  possess^s 
no  oil-globule,  floats  in  sea-water  until  the  young  emerge, 
consequently  the  micropyle  is  at  the  under  surface,  the 
milter  is  below  the  spawner  and  the  milt  ascends  :  in 
the  herring  the  ova  sink  to  the  bottom,  where  by  means  of 
a  glutinous  secretion  they  become  attached  to  seaweeds, 
rocks,  and  other  objects.  One  form  of  sea-sucker 
{Lepadogaster)  affixes  its  eggs  to  the  inside  of  an  old  shell, 
as  a  butterfly  does  to  a  leaf :  the  gar-fish  has  filaments 
springing  from  the  outer  covering  of  its  ova  which  enables 
them  to  adhere  together  in  a  mass,  or  attach  themselves  to 
contiguous  objects,  possibly  with  a  view  to  prevent  their 
sinking  into  the  mud.  Anadromous  forms  appear  to  deposit 
their  eggs  in  pieces  of  running  water,  but  in  different  ways  ; 
thus,  the  smelt  attaches  its  ova  by  a  filament  to  planks, 
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stones  or  posts  near  high-water  level ;  the  grayling  deposits 
its  ova  in  the  bed  of  rivers ;  the  salmon  and  trout  cover 
their  eggs  with  sand  and  gravel ;  while  other  fishcs,  in  fresh 
water,  spawn  in  muddy  ponds  or  slowly  flowing  rivers,  where 
the  eggs  of  the  salmonidx  would  never,  as  a  rule,  arrive 
at  maturity.  Tlie  ova  of  the  perch  are  about  the  aize  of 
poppy-seeds,  and  instead  of  being  deposited  separateii  one 
from  another,  as  in  the  salmonids,  havc  them  adhcrcnt 
together  by  a  glutinous  substa nee  with  stringy  bands  or  mesh- 
work,  niuch  resembh'ng  frog  spawn.  The  perch  selects  a 
Spot  wherc  rushcs,  reeds,  or  grasa  grows  in  the  water,  or  eise 
seeks  a  piece  of  wood,  or  some  hard  substance,  against 
which  she  rubs  herseif  or  presses,  untü  one  end  of  the  band 
of  ova  has  becomc  attached,  and  then,  gently  swimming 
away,  the  eggs  are  voided.  The  stickleback,  whether  marine 
or  frcsh  water,  forms  nests  for  the  reception  of  its  eggs, 
The  river  buU-head  deposits  its  spawn  in  a  hole  it  forms  in 
the  gravel,  and  quits  it  with  rcluctance.  In  tufted-gilled 
fishes,  as  the  pipe,  or  horsc-fish,  the  male  performs  the 
function  of  hatching  the  eggs,  which  for  that  purpose  are 
deposited,  and  rcmain  up  to  the  period  of  the  evolution  of 
the  young,  attached  bctween  the  ventral  fins,  as  in  Soleno- 
stomtts,  a  form  of  pipe-fish ;  in  tail  pouches  in  horse-fishes ; 
or  mcrely  in  rows,  as  in  Nerophis. 

A  problem  requiring  Solution  is  why  the  floating  eggs  of 
marine  fishes  are  not  cast  ashorc  to  perish.  Gencrally  they 
are  not  deposited  too  dose  in  shorc,  while  waves  move 
(loating  substanccs  very  slowly.  The  wind  docs  them  no 
injuiy,  as  they  protrudc  but  little  abovc  the  surfacc,  and  not 
at  all  during  storms,  They  float  about,  scatlcred  or  singly, 
and  many  animals  cat  them ;  but  thcir  transparcncy  is 
some  protection. 

Mr.  Ryder,  ia  tbc  United  States,  has  madc  some  cxcccd- 
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ingly  interesting  observations  upon  the  mechanical  conditions 
afTecting  the  development  of  fish  ova,  some  of  which  are  as 
follows.  Among  salmon,  charr,  coregoni,  and  smelts,  he 
found  an  abundance  of  oil-drops  imbedded  in  the  vitellus, 
but  most  abundant  under  the  germinal  di3k  ;  as  the  specific 
gravity  of  this  oil  is  less  than  that  of  water,  their  aggregation 
undemeath  the  disk  tends  to  keep  the  latter  directed 
constantly  upwards.  If  the  egg  is  tumed,  the  buoyancy  of 
the  oil-drops  at  once  tums  the  vitellus  within  the  yolk 
membrane,  and  brings  it  to  rights  with  the  germinal  disk 
looking  upwards.  Another  type  of  egg  is  seen  in  cusk,  crab- 
eater,  Spanish  mackerei,  and  moon-fish.  In  all  the  egg  is 
kept  buoyant,  due  to  the  presence  of  a  Single  large.oil- 
sphere,  situated  at  a  point  almost  exactly  opposite  the 
germinal  disk,  which  is  constantly  inverted,  or  carried  on 
the  lower  face  of  the  vitellus,  thus  acting  exactly  the  reverse, 
as  observed  among  the  salmonidae.  No  oil-drop  exists  in 
the  egg  of  the  cod,^  but  the  specific  gravity  of  the  vitellus 
is  so  slight  that  it  behaves  exactly  like  the  foregoing — ^the 
germinal  disk  being  constantly  directed  downwards.  In  the 
egg  of  the  white  perch  {Marone  Americana),  which  is 
adhesive  and  fixed,  a  very  large  oil-sphere  is  imbedded  in 
the  vitellus,  which  controls  the  position  of  the  latter,  and 
keeps  the  disk  inverted,  and  on  the  lower  side  of  the  vitelline 
globe,  while  the  free  uncovered  portion  of  the  latter  is 
always  directed  upwards,  at  least  during  the  early  stages. 
The  shad  has  an  unusually  large  water  space  around  the 
vitellus,  between  the  latter  and  the  egg-membrane  ;  but  the 
egg  is  not  adhesive,  and  its  specific  gravity  is  greater  than 

ff 

*  Because  the  eggs  of  the  cod-fish  float  it  must  not  bc  taken  for 
granted  that  those  of  all  the  family  do  so.  The  United  States  ex- 
pedition  have  found  the  eggs  of  the  hake  and  the  young  at  100  to  200 
fathoms'  deptlu 
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that  of  the  water  in  which  it  is  immersed.  Therc  exists  a 
constant  disposition  of  the  terminal  disk  to  arrange  itself  at 
the  side  of  the  vitellus  when  viewed  froni  above,  though 
there  is  no  oil  in  the  vitellus  to  influence  its  position.  In 
the  plectognath  (A  Uutcres),  a  Cluster  of  oü-drops  is  imbedded 
at  one  side  in  its  yetk  or  dentoplasm,  whilc  its  germinal 
matter  or  protoplasm  is  relatively  largc  in  amount  In  the 
Cyprinodont  (Fundutus)  and  the  pipe-fish  {Syugtiathus),  the 
oil-drops  appcar  uniformly  distributed  and  imbedded  in  the 
superficial  portions  of  the  yelk  next  to  its  external  surface. 
This  brings  the  deposits  of  oüy  matter  into  close  proximity 
to  the  vessels  traversing  the  vitellus.  The  function  of  these 
oils,  aside  from  their  buoyant  tendcncies,  as  in  these  last 
cases,  is  not  cicar;  and.  beyond  the  fact  that  they  are 
evidently  absorbcd  togcther  with  the  rcmaindcr  of  the  yelk, 
we  know  little  of  their  nutritive  properties.  Perhaps  in  the 
process  of  physiological  decomposition  these  oils  of  fish 
embryos  develop  heat. 

But  it  docs  not  appear  as  if  fishes  were  invariably  ablc 
to  extrudc  their  eggs  without  extraneous  assistance  ;  thus, 
Carbonnier  and  others  have  rccorded  how,  in  the  gold  carp, 
the  male,  or  sometimes  two  or  more  of  that  sex,  havc  acted 
as  accouchcurs  to  the  fcmale,  One  heavy  in  spawn  bas 
been  observed  being  roticd  Hke  a  cask  upon  the  ground  for 
a  distance  of  severa!  metres,  and  this  process  has  been 
continued  without  rclaxation  for  two  days,  until  tlie 
exhausted  fcmale,  which  had  been  unable  to  recover  its 
cquilibrium  for  a  momcnt,  had  at  last  cvacuated  her  ova. 
It  has  been  observed  of  the  lampern,  or  rivcr  lamprey,  that 
while  breeding,  one  twists  its  tail  around  another,  these 
two  fishes  being  mvariably  of  oppositc  scxes,  and  tliat  the 
ova  and  milt  are  discharged  at  this  tinie.  It  is  likewise 
rcmorkable  that,  sbould  conger  ccls  bc  kcpt  some  Urne  in 
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an  aquarium,  the  female  appears  to  die  at  spawning  time, 
as  if  due  to  the  absence  of  the  male  from  assisting  in  the 
extrusion  of  the  eggs.     It  is  thus  seen  that  it  does  not 
foUow  that  fishes  must  extrude  their  ova  when  such  have 
anived  at  a  certain  period  of  development,  a  subject  of 
some  importance,  especially  in  the  salmon  family.    Thus,  at 
Howietoun,  it  has  been  found  that  retardation  is  possible,  if 
the  ripe  fish,  whether  male  or  female,  is  placed  in  a  box  with 
smooth  sides,  and  through  which  a  current  of  water  passes. 
Salmon  enter  suitable   rivers  for  breöding  purposes  in 
varying  numbers  throughout  the   year,  unless   impurities 
have  annihilated  the  breed,  as  in  the  Thames.     At  certain 
times,  as  during  the  cold  season,  they  deposit  their  fertilised 
eggs  in  nests  or  redds,  subsequently  descending  to  the  sea 
in  a  miserable  condition,  many  of  the  males  succumbing 
from   exhaustion,   while   at    these    periods  their  flesh   is 
positively  unwholesome. 

Experiments  have  been   made   as   to  whether,  should 
salmon   eggs    be    deposited  within   tidal  influences,  they 
would  hatch  ;  or  should  the  young  come  forth,  whether  they 
could   live,  as   (due    to   droughts,   pollutions   or  artificial 
obstructions)  ascent  might  be  rendered  all  but  impracticable. 
Investigations  have  shown  that  if  salmon  ova  are  deposited 
within  tidal  influences,  salt  water  is  fatal  to  the  fertilising 
property  of  the  milt  or  to  the  life  of  the  impregnated  egg. 
In  Canada,  Mr.  Wilmot  finds  that  there  is  no  necessity  for 
salmon  ascending  rivers  to  breed,  or  obtain  access  to  fresh 
water,  as  he  finds  that  they  can  be  caught  at  sea  about 
May,  and  impounded  in  ponds  into  which  the  tide  ebbs  and 
flows,  until  they  become  ripe  in  October  or   November, 
when  they  are  artificially  spawned  directly  from  these  salt- 
water  vivaria,  and  the  eggs  deposited  in  fresh-water  troughs 
in  the  hatcheries.     Mr.  Wilmot  considers  the  young,  thus 


reared,  stronger  than  from  ova  obtained  from  rJvers.  Mr. 
Livingston  Stone  tried  catching  salmon  early  in  thc  season 
in  the  McCloud  rivcr,  and,  by  confining  them,  to  have  a  lai^e 
number  ready  at  the  spawning season.  But  they  mostly  died 
after  a  week  or  Iwo.  Some  were  placed  in  lai^e  plank  boxes 
anchored  in  the  river,  and  having  great  apertures  to  insure 
a  good  circulation  of  water ;  others  in  large  pens  in  the 
bed  of  the  streams,  or  in  ponds  on  shore,  supplied  with  a 
constant  stream  of  river  water.  The  imprisoned  fish  spent 
thcir  whole  time  in  efforts  to  escape,  but  day  after  day 
they  died ;  the  more  caught,  the  more  were  lost  Since 
thcn,  bctter  results  have  been  obtained, 

The  eggs  of  salmon  arc  small,  round,  elastic  bodies  of  a 
clcar  white,  pink,  or  coral  colour,  possesslng  a  tough  outer 
coat,  as  may  bc  asccrtained  by  throwing  one  on  the  ground, 
from  whencc  it  will  rebound  without  breaking.  This 
strength  and  elastJcUy  must  be  a  very  important  property, 
considering  where  ihese  eggs  are  to  be  depositcd,  and  what 
an  amount  of  pressure  they  may  have  normally  to  un- 
dergo.  For  the  young  are  hatched  in  locatities  not  where 
a  strong  current  would  wash  them  away,  but  in  small  and 
often  almost  mountainous  streams,  where  the  water  is  pure, 
shallow,  and  passes  ovcr  a  gravelly  bed  in  which  the  redd 
can  bc  constructed,  whilc  deep  pools  in  thc  vicinity  allow 
the  brccding  fishes  to  retire  into  them  for  rcst 

Thc  milt,  soft  roe,  or  seminal  fluid  of  Üie  male,  is  of  a 
thick  miiky  appearance,  which  under  thc  microscopc  is 
found  to  consist  of  innumcrable  microscopic  organisms 
termcd  spcrmatoioa  or  zoösperms,  resembling  a  small 
head  with  an  clongated  tail-like  posterior  portion.  During 
thc  pcriod  of  thcir  existence  they  are  extremcly  activc,  in 
constant  motion  and  restless  activity.  If  placed  in  water, 
the  term  of  their  existence  js  raptdiy  cut  short,  although  a 
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good  deal  depends  upon  the  temperature  at  which  this  is 
done  ;  but  the  duration  of  their  active  lives  in  this  Situation 
has  been  computed  by  diflferent  investigators  at  to  thirty 
minutes,  but  two  to  two-and-a-half  would  appear  to  be 
nearer  the  truth.  These  spermatozoa  are  naturally  living  in 
an  alkaline  fluid,  composed  partly  of  phosphates  and  partly 
of  other  constituents,  and  here  they  will  live  for  days,  even 
after  leaving  the  fish ;  if,  however,  water  is  added,  these 
spermatozoa  are  rapidly  killed.  M.  Vrasski  kept  them 
alive  six  days  in  a  tightly  corked  bottle,  whereas  they  died 
in  two  minutes  in  water  after  having  been  removed  from 
the  fish,  These  experiments  have  been  tumed  to  practical 
account  in  the  artificial  spawning  of  fish. 

The  egg  or  ova  has  on  its  surface  a  microscopic  orifice, 
termed  the  micropyle,  which  is  usually  considered  to  be  for 
the  purpose  of  allowing  the  entrance  of  the  spermatozoa, 
without  which  it  would  be  unfertilized  and  barren.  These 
eggs  as  extruded  are  soft,  and  rapidly  absorb,  through  the 
micropyle,  water  or  spermatozoa  or  other  substances,  and 
thus  fiU  up  the  interspace  between  its  strong  elastic  outet 
and  its  delicate  inner  covering.  After  this  absorption  is 
over,  it  is  impossible  for  the  ova  to  be  fertilised.  It  has 
been  computed  that,  this  absorbing  power  in  trout  eggs 
lasts  thirty  minutes  ;  but  this  is  probably  a  maximum.  If, 
therefore,  trout  eggs  are  mixed  with  milt  in  water,  it  is 
evident  that,  unless  fertilisation  rapidly  takes  place,  the 
spermatozoa  will  have  perished.  On  the  other  hand,  if  no 
water  is  employed,  but  suflicient  milt  stirred  about  and 
among  the  eggs,  theoretically  the  probability  would  seem 
to  be  in  favour  of  the  absorption  of  the  vivifying  principle, 
and  facts  fuUy  bear  out  in  practice  the  accuracy  of  this 
supposition.  I  have  already  alluded  to  the  great  Variation 
in  the  size  of  the  eggs  due  to  the  age  of  the  fish ;  but  the 


general  computation  in  Scotland  is  as  folloivs  :  Salmon, 
25,OCX)  to  the  gallon  ;  Lochleven  troul,  30,000 ;  brook 
trout,  40,000 ;  American  brook  trout  er  charr,  80,000. 

The  Spot  where  the  salmon  redcl  is  to  be  formed  in  the 
river  or  strcam  having  bcen  selected,  the  female  lies  on  her 
side,  and  by  rapidly  working  her  tail  to  and  fro,  fans  up  the 
gravel  until  she  gradually  sinks  into  a  kind  of  trough,  the 
male  remaining  near,  and  ready  to  give  battle  to  any 
intruder.  For  thts  purpose  bis  lower  jaw  is  furnished  at 
this  pcriod  with  an  offensive  weapon  in  the  shape  of 
cartilaginous  hook-like  process.  The  female,  waited  upon 
by  the  male,  now  deposits  her  eggs  in  the  trough  which  she 
has  constTuctcd  ;  these  are  fertilised  by  the  male,  and  sub- 
sequently  covered  by  gravel  to  some  feet  in  dcpth,  tlie 
wbolc  forming  a  redd.  But  although  each  female  fish  is 
provided  with  many  hundrcds  of  eggs,  the  proporlion  of 
such  as  are  liatched.  or  ever  arrive  at  niaturity,  is  very 
small,  beiug  computed  at  one  in  ninetecn.  For,  as  miglit 
be  anticipatcd.  eggs  deposited  in  running  streams  are  very 
liabie  to  escape  the  fertilising  influenccs  of  the  milt,  and  to 
be  carried  away  by  the  current,  or  overwhelmed  in  mud; 
somc  become  uncovercd,  othcrs  are  eatcn  by  hungry  fish 
in  the  vicinity,  Even  if  safely  deposited  in  suitable  redds, 
they  still  have  their  enemies  to  contcnd  with :  not  only 
may  floods  prcmaturcly  sweep  evcrything  away,  but  during^ 
Üic  continuancc  of  such,  spawning  fish  are  unable  to  avail 
themsclvcs  of  their  usual  brccding-grounds,  as  they  are  too 
dccp  in  Uic  watcr.  They  conscquently  may  have  to  drop 
their  eggs  in  the  slream,  where  they  will  become  lost  or 
covered  wilh  mud,  or  eise  push  higher  up  to  where  there. 
will  be  more  chancc  of  their  redd  bcing  Icft  uncovercd,  and 
the  ova  perishing  from  drought  when  the  floods  subsidej, 
while  severe    scasons    of   drought    may    occasion    most 
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disastrous  results.  Irrespective  of  the  season,  the  eggs  have 
numerous  water  enemies,  as  the  fresh-water  shrimp,  the 
larva  of  the  May-fly,  and  even  some  birds,  as  the  dabchick, 
ducks  and  swans,  while  the  vole  or  water-rat  joins  in  their 
destruction. 


Artificial  Salmon  and  Trout  Culture. 

With  such  a  large  mortality  among  the  eggs  of  the 
salmonidae  left  to  hatch  in  our  rivers  and  streams,  it  became 
obvious  that  a  great  gain  would  probably  accrue  were  the 
ova  coUected  and  hatched  artificially  in  properly  constructed 
houses,  where  an  uniform  temperature  would  be  maintained 
and  their  enemies  be  kept  at  bay.  In  this  position  the  arti- 
ficial collection  and  fertilisationof  eggs  became  one  of  the  chief 
objects  of  the  fish  culturist,  and  the  views  of  Dom  Pinchin 
and  Jacobi,  already  referred  to,  had  an  additional  value. 

One,  if  not  the  first,  experimenter  in  Great  Britain  was 
Mr.  Shaw  of  Drumlanrig,  who,  in  1836,  collected  salmon  ova 
from  the  natural  spawning-beds  and  hatched  it  artificially  ; 
and  in  January  1837  captured  a  male  and  female  salmon  in 
the  Nith,  pressed  from  them  roe  and  milt,  which  he 
deposited  in  beds  prepared  for  the  purpose,  and  here  he 
raised  the  fry.  In  1842  two  fishermen  in  a  valley  in  the 
Vosges,  named  Remy  and  Gehin,  again  ascertained  how  fish 
naturally  spawned,  distinctly  showing  how  it  was  possible 
to  restock  impoverished  fisheries,  and  increase  the  fish- 
supply  in  almost  any  piece  of  water.  Their  discoveries 
would  possibly  have  led  to  but  little  result,  had  it  not  been 
that,  in  1848,  M.  de  Quatrefages  advocated,  before  the 
Academy  of  Science  at  Paris,  on  theoretical  grounds,  the 
artificial  propagation  of  fish,  and  this  brought  to  notice  the 
discovery  of  the  two  Vosges  fishermen.     After  prominent 
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attention  had  been  attracted  to  the  subject,  especially  by 
M.  Coste  in  France,  and  Messrs.  Frank  Buckland  and 
Francis  Francis  in  England,  cstabUshmcnts  for  the  artificial 
propagation  and  dissemination  of  fish  sprang  into  existence 
in  many  quarters.  Some  succumbed  after  ephemeral 
careers,  while  a  few  flourished,  and  still  continue  to  do  so. 
By  far  the  most  important  at  the  present  time  is  Sir  James 
Gibson-Maitland's  Howietoun  establishment  near  Stirling, 
from  the  breeding-ponds  of  which  upwards  of  1 56  gallons 
of  trout  and  charr  eggs  wcre  collectfcd  last  ycar,  while  ovcr 
a  million  fry,  bcsides  2,900,000  eyed  ova,  werc  distri- 
buted.  A  model  of  this  Establishment  is  in  the  Exhibition. 
In  some  countrics  this  direct  raeans  of  increasing  the  food 
supply  has  been  dcemed  worthy  of  Government  aid  and 
Support ;  in  others,  as  in  the  United  Kingdom,  it  is  left  to  the 
unaided  enterprise  and  exertion  of  private  individuals  and 
local  söcieties.  In  184S  a  labourer  in  Nonvay,  being 
obtigcd  to  kcep  at  home  with  a  bad  leg,  used  to  pass  bis 
time  by  going  to  the  rivcr-side  to  catch  the  -fish. 
Observing  how  the  trout  spawned,  hc.  assisted  by  his  wife, 
obtained  a  pair  of  fish,  and  expressed  the  milt  and  ova  into 
water,  and  theo  placed  such  in  sheltered  spots  in  streams 
where  no  trout  previously  existcd.  Subsequently  the  eggs 
hatched  and  did  weil. 


Fish  Hatchinc,  Rearinc,  and  Breeding 
Establishments. 

In  sclccting  water  for  a  fish,  or  rathcr  trout -cultural, 
establishment,  considerablc  care  is  nccessary,  or  irreparable 
mischicf  may  occur.  For  a  ccssation  of  the  supply  whcn 
the  weather  is  bot  may  be  disastrous  to  the  young  fish  ; 
and,  similarly,  a  freshet  may  do  great  or  even  irrcmediablc 
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mischief,  unless  suitable  provision  for  such  an  occurrence 
has  been  made.  Consequently,  the  intending  fish-culturist 
has  to  be  careful  to  examine  the  proposed  locality  as  to 
whether  the  water  supply  during  the  hottest  and  driest 
period  of  the  year  would  be  sufficient  for  his  wants,  because 
its  value  to  him  is  only  in  proportion  to  the  supply  at  this 
time.  Likewise,  the  heat  of  the  water  should  be  investi- 
gated  at  the  wärmest  period  of  the  year,  and  a  natural 
trout-stream  be  selected  if  possible ;  also  the  possibility  of 
pollution  obtaining  access  should  be  ascertained,  but  a 
moderate  amount  of  lime  or  iron  is  not  necessarily  an 
obstruction.  Spring  water,  having  an  even  flow  with  a 
low  temperature,  as  from  41"^  to  45°  and  free  from  animal 
and  vegetäble  life,  is  often  most  suited  to  the  hatching  of  eggs, 
and  also  producing  a  hardy  and  firm-flaked  young  fish. 

Having  obtained  suitable  water  in  an  eligible  Situation, 
the  next  consideration  is  how  to  construct  the  ponds,  and 
in  determining  this,  the  aspect,  soil  and  other  local  circum- 
5tances  have  to  be  taken  into  account.  But  there  must  be 
three  main  considerations :  the  hatching  department,  the 
nursery,  and  the  establishment  for  those  which  in  time  are 
to  supply  the  market,  or  be  the  progenitors  of  future  broods. 
Water  which  suits  one  of  these  requirements  is  not  always 
suitable  to  the  other — that  from  hot  and  cold  Springs,  being 
deficient  in  animal  and  vegetäble  life,  may  be  well  adapted 
to  hatch  ova  in,  but  not  to  feed  young  or  adult  forms  ;  while 
brook-water  füll  of  life,  even  if  charged  with  sediment,  will 
be  suitable  to  the  young  and  old  fish,  but  not  to  eggs ; 
and  it  is  better  to  be  more  careful  respecting  the  supply  to 
the  eggs  and  young  than  to  the  old  fish,  as  the  latter  are 
not  quite  so  sensitive  to  changes. 

The  various  buildings  and  ponds  are  best  kept  as  compact 
as  possible,  and  should  be  securely  locked  against  all 
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except  those  who  havc  busmess  mside,  while  strangers 
should  be  invariably  accompanicd  by  some  of  the  regulär 
establishment  Unlcss  the  various  places  are  strictiy  kept 
undcr  lock  and  key,  the  experimcnts  of  hybridisation  are 
liable  to  be  interfered  with,  and  their  consequent  value 
liable  to  doubt.  The  ponds  are  safest  if  constructed  by 
excavation,  as  dams  are  ahvays  liable  to  accident,  while 
they  must  not  be  too  large  ;  and,  if  practicable,  a  fall  at  the 
head  ofeach  pond  is  desirable,  but  this  must  be  constructed 
in  accordancc  with  the  watcr  supply,  and  if  such  is  plentiful 
and  cold,  the  shape  is  of  littlc  consequence.  If  the  water  is 
smail  in  quantity  and  liable  to  become  heated,  the  pond 
should  be  deep  and  narrow ;  while  it  should  be  possible  to 
draw  off  the  watcr,  in  order  to  repair  or  clean  the  pond, 
or  make  any  necessary  altcrations  in  the  fish  which  it 
contains. 

Spawning-beds  may  be  constructed  at  the  upper  end  of 
the  brccding-pond,  or  head  of  a  pond  whcre  breeding-fish 
are  confined  ;  this  consists  of  a  narrow  Channel  down  which 
a  good  stream  flows,  and  which  should  have  a  gravcl  bed  ; 
this  Channel  should  lead  down  very  gradually  to  the 
dcepcst  part  of  the  breeding-pond.  In  such  Channels  the 
brccding-fish  may  be  ncttcd  for  the  purpose  of  obtaining 
Üie  spawn  artificially.  Mr.  Ainsworth,  in  the  United 
States  of  America,  conceived  the  ingenious  idea  of  setting 
the  trout  to  spawn  naturally,  while  hc  could  securc  the 
cggs  by  mcans  of  covcring  the  bottom  of  the  Channel  or 
raccwith  fine  wire-cloth  scrcens,  of  about  tcn  mcshcs  to  the 
inch,  made  of  zinc  or  of  galvaniscd  or  painted  iron  wire  ; 
thesc  wirc  screcns  forming  the  floor  of  woodcn  framcs  or 
trays.  which  fit  into  the  width  of  thesc  races,  but  Iwring 
ratsed  about  a  quarter  of  an  inch  abovc  the  gravcl  bed  of 
the  racc,  so  as  to  cnsurc  a  good  circulation  from  below  as 
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well  as  from  above.  A  second  set  of  wooden  frames  or 
trays,  similarly  fitting  the  entire  width  of  the  race,  and 
having  a  coarse  wire-screen  forming  its  floor,  is  placed 
immediately  above  the  frames  just  described ;  but  the  wire 
netting  is  about  two  or  three  meshes  to  the  inch,  sufficiently 
strong  to  sustain  two  inches  in  depth  of  coarse  gravel 
from  three-quarters  to  two  inches  in  diameter,  in  order  to 
permit  the  ova  readily  to  pass  through.  These  upper 
boxes  have  handles,  in  order  to  allow  their  being  raised 
and  removed  every  few  days  during  the  spawning  season. 
The  trout  spawns  into  the  coarse  gravel  on  the  upper 
tray,  and  as  the  mother  fans  up  this  gravel  with  her  tail, 
as  she  naturally  does  after  depositing  her  eggs,  they 
become  driven  through  the  coarse  wire-netting  which  forms 
the  floor  of  the  tray,  and  consequently  drop  into  the  one 
beneath,  where  the  wire-netting  flooring  is  too  fine  to  allow 
them  to  päss.  On  the  upper  tray  having  been  removed, 
the  eggs  are  found  in  the  lower  tray  and  taken  to  the 
hatchery.  Due  to  the  rather  considerable  descent  of  the 
eggs  to  the  lower  tray,  when  a  current  of  water  ascends 
from  below,  it  would  seem  not  improbable  that  impregnation 
from  the  male  would  possibly  be  in  a  rather  small  percent- 
age.  Mr.  A.  S.  CoUins  has  improved  upon  Mr.  Ainsworth's 
process  by  substituting  an  endless  apron  (plate  I,  figs.  i,  2, 3) 
in  place  of  the  fixed  wire-cloth  in  the  lower  tray,  and  which 
passes  over  roUers  at  either  end  of  the  tray,  and  which  has 
small  wooden  cross-bars  placed  transversely  at  intervals. 
These  cross-bars  are  supported  by,  and,  when  the  rollers  are 
tumed,  slide  upon  an  inch  Square  strip  of  wood  nailed  to 
the  inside  of  the  tray.  A  similar  strip,  one  inch  above, 
Supports  the  upper  tray.  The  cross-bars  keep  the  eggs 
from  being  carried  down  by  the  current,  as  well  as  main- 
taining  the  wire-cloth  upon  the  füll  Stretch.    By  using  two 
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bevelled  cog-wheels  thc  front  roUer  can  be  turaed  by  a 
handle.  As  the  roller  is  tumed  fonvards,  the  wire-cloth, 
forming  the  endless  apron,  moves  with  it,  and  the  eggs,  as 
they  reach  the  end  of  the  roller,  fall  off.  In  front  of  this 
roller  a  pan  is  placed,  and  receivcs  the  eggs  as  they  fall, 
and  the  pan  with  the  contained  eggs  can  be  removed  at 
will.  This  prevents  the  necessity  of  even  the  hands  being 
placed  in  the  water,  while  the  spawning  fish  are  not 
disturbed. 

At  the  intake  of  tlie  fish-ponds  a  gate  must  exist,  per- 
mitting  thc  water  to  be  entirely  shut  off  should  such  a 
necessity  arise ;  while  thc  outlet  must  be  of  sufficient 
dimensions  to  allow  the  passage  of  all  the  water  of  the 
highest  possible  flood  height.  making  great  allowancc  for 
the  clogging  of  the  screcns,  or  even  a  wide  Channel  may  be 
advisable,  should  there  be  danger  of  too  great  a  rush  of 
water.  Some  prefer  planks  as  the  best  material  for  forni- 
ing  the  inlets  and  outicts,  others  use  stone  or  bricks  laid  in 
cement. 

For  the  purpose  of  cutting  off  the  fish  in  a  pond  from 
obtaining  access  to  the  stream  above  or  below,  screens  are 
necessary,  and  which  are  generally  constructed  of  copper 
or  galvanised  iron,  having  very  small  apertures,  and 
which  are  securely  fixed  into  thc  frames,  which  completely 
fill  the  Channel  of  the  outlet  or  intake,  especial  care  being 
taken  that  it  rcaches  to  thc  bottom.  Livingston  Stonc 
recommcnds  i8  thrcads  to  the  inch  for  the  smallest  fry. 
4  thrcads  to  the  inch  for  yearlings,  and  2  to  the  inch  for 
two-year  olds.  To  obviate  clogging  of  the  screens  from 
desccnding  debris,  a  framc  may  be  built  out  in  front  of  the 
scrcen. 

Irrcspectivc  of  the  ponds  constructed  for  the  reception  of 
th«  fish,  buildings  will  bc  necessary  for  the  hatching  and 
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rearing   of  the  eggs,   unless  they   are   left  incubating  in 

boxes  in  the  open  waters.     The  water  supply  is  a  very  im- 

portant  consideration ;  that  from  stagnant   ponds,  boggy 

grounds,  or    marshes    is    evidently   unsuitable,  but    each 

case  has  to  be  decided  by  local  circumstances  as  already 

remarked.     Some  prefer  obtaining  that  for  the  supply  of 

the  hatching-house  from  a  clear  lake  from  which  a  stream 

flows,  which  should  be  taken  a  short  distance  below  its  outlet 

and  with  an  intervening  rapid,  which  charges  it  with  air. 

From  such  sources  the  amount  and  also  the  temperatures 

are  comparatively  even,  and  Sediment  and  other  deleterious 

influences  are  generally  absent.     Or  brooks  supplied  by 

Springs,  which  are  of  sufficient  capacity  to  ensure  a  constant 

supply  at  a  moderate  temperature,  even  during  the  hottest 

day.     If,  however,  this  water  is  to  be  used  for  young  fish, 

after  the  absorption  of  the  umbilical  sac  or  yolk,  it  should 

previously  flow  for  a  long  distance  over  an  open   channeL 

Pure  spring-water  possesses  many  advantages ;  thus,  at 

Howietoun,  it  is  obtained  at  about  a  mile  from  the  hatchery, 

to  which  it  is  led  by  Underground  pipes,  having  settling 

ponds   every  four  hundred  yards,  and  this    obviates   the 

necessity  of  employing  filters,  while  the  temperature  of  the 

water  is  very  equable.     River  water,  if  clear,  may^be  em- 

ployed,  but  it  is  liable  to  drought  as  well  as  to  flood,  and 

often  carries  down  ice  in  winter,  or  leaves,  sticks,  and  other 

debris. 

The  Site  of  the  hatching-house  should  be  selected  near  to 
where  a  good  head  of  water  may  be  obtained,  while  the  size 
of  the  building  must  correspond  to  the  amount  of  work  which 
it  is  proposed  to  carry  on  within.  The  walls  should,  if 
possible,  be  very  substantial,  and  a  considerable  slope  should 
be  present  from  the  upper  to  the  lower  end,  in  order  that  the 
hatching-troughs  may  be  placed  in  a  stair-like  sequence 
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(plate  I,  fig.  6),  the  front  one  being  slightly  below  that 
from  which  it  receivcs  its  supply  of  water.  In  very  cold 
cliniates  it  is  adviscd  that,  in  order  to  preveot  the  forma- 
tion  of  ice,  the  house  may  be  constructed  partially  Under- 
ground or  on  the  lec  of  a  bank.  As  a  rulc,  the  room  keeps 
coraparatively  warm  and  of  a  much  higher  temperature 
than  the  outer  aJr. 

The  supply  rcservoir  is  most  important,  and  should  be 
constructed  of  the  most  durable  material  and  best  work- 
nianship.  All  descriptions  of  dirtand  debris  should  be  kept 
out,  light  likewise  should  be  excluded.  In  somc  places  it  is 
necessary  to  dam  streams  in  Order  to  obtain  the  requisite 
head  of  water ;  but  there  must  always  be  a  dangcr,  especially 
if  the  dam  cxceeds  two  feet  in  height,  of  its  giving  way. 

The  conduit  along  which  water  is  conducted  from  the 
supply  rcservoir  to  the  hatching-house  has  to  be  especially 
considered,  its  dutles  being  most  responsiblc,  as  should  it  fail, 
the  dcathof  all  the  ova  mayresult.  Somc  fish-culturists  rc- 
commcnd  that  it  should  be  capable  of  carrying  twice  or  even 
thricc  the  amount  required,  in  order  that  the  watcr  may  be 
acratcd  whilc  in  transit ;  while  it  may  be  constructed  of  wood 
charred  along  the  insidc,  in  order  to  prevent  the  generation 
of  fungus  thcrc.  The  conduit  may  be  open  or  covered  at 
the  top,  and,  if  the  latter,  the  intake  had  better  be  guarded 
by  a  scrccn,  tQiprevcnt  the  intrusion  of  any  foreign  bodies 
which  might  choke  the  pipc.  Owing  to  the  inj'ury  causcd 
to  the  cggs  of  salmonida;  by  dcposits  of  sediment,  which,  if 
Icft  undisturbcd,  kills  the  cmbryo,  or  causes  it  to  bc  weak 
or  cven  dcformcd  if  hatchcd,  grcat  attention  has  generali/ 
to  bc  paid  to  the  filtcring  of  the  watcr.  Somc  Springs,  such 
asthc  onc  employed  at  Howietoun,  are  sufiicicntly  clear  for 
filtcrs  being  unnecessary  ;  but  in  othcrs,  although  apparently 
X,  still  sediment  b  being  deposited,  and  which,  if  It  doea 
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not  destroy  the  embryo,  is  considered  to  often  occasion  many 
deformities. 

Where  filtering  is  required  the  water  from  the  conduit 
may  be  conveyed  into  a  tank   termed  the   settling  tank 
and  where  the  heavier  dirt  subsides.     A  conduit  conveys 
water  from  the  upper  part  of  this  tank  to  the  hatching 
house  where  filtering  can  be  carried  on  in  several  ways. 
Some  make  the  water  pass  through  a  bed  of  gravel,  but 
usually  flannel   filters  are  preferred,  and  these  consist  of 
flannel  fitted  into  a  light  wooden  frame-work  which  slides 
into  grooves  placed  for  the  purpose  along  the  inside  of  the 
filtering-tank,  and  which  slide  is  at  an  angle  of  about  45,° 
having  the  lower  end  up  stream  ;  should  the  filtering  trough 
be  about  18  inches  deep,  the  top  of  the  filter  ought  not  to  be 
above  15  or  16  inches  in  height  or  it  will  occasion  a  slight 
heading  of  the  water;  care  must  be  taken  to  keep  these 
filters    clean,   changing    them  when    necessary.      Having 
passed  through  as  many  filters  as  are  deemed  requisite,  a 
communication  some  inches  below  the  surface  leads  the 
water  into  the  head  or  water-supply  trough  which  lies  side 
by  side  and  goes  across  the  hatching-house,  and  at  right 
angles  are  the  hatching-troughs,  usually  placed  in  pairs,  with 
an  intermediate  space  to  allow  the  attendant  sufficient  room 
to  obtaln  access  to  the   eggs.     Water   passes   from  this 
distributing  trough  into  the  upper  of  the  hatching  troughs, 
which  latter  are  long  and  shallow,  being  from  6  to  8  inches 
deep,  and  from  8  to   12  wide,  having  a  short  portion  at 
the  Upper  end,  where  the  water  enters,  scrcened  off  by  a 
piece  of  perforated  wire  screen,  and  a  similar  screen  at  the 
lower  end ;  these  should  be  carefuUy  fitted  in  to  prevent  fry 
escaping  or  anything  but  water  passing.     These  troughs 
may  be  constructed  of  various  materials,  as  slate,  stone, 
pottery  or  wood ;  and  should  the  latter  be  selected,  odorous 
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forms  must  be  excluded,  being  fatal  both  to  eggs  and  young 
fry.  The  cheapest  and  apparently  best  material  is  wood 
thoroughly  charred,  which  process  renders  it  free  frona 
fungus,  besides  having  a  purifying  effect  on  the  water.  These 
troughs  arc  arrangcd  in  flights  so  that  a  fall  exists  between 
onc  trough  and  the  next,  as  shown  in  Slack's  hatching  grill 
(see  plate  I.,  fig.  6).  Should  the  water  be  dcficicnt  in  acratioR 
Short  ones  should  be  employed.  A  Hght,  loose,  woodea 
Cover  should  be  fumishcd  for  each,  in  order  to  exclude 
light  and  eneniies  to  the  ova  and  fry. 

When  artificial  hatching  of  the  eggs  of  the  salmonidae; 
was  first  commenced,  they  were  altnost  invariably  laid 
down  upon  clean  gravel,  a  layer  of  which,  about  i  inch  t» 
ij  inch  in  depth,  was  laid  cvenly  at  the  bottom  of  eadii 
trough.  the  size  selectcd  being  that  of  a  vcry  small  pea  ( 
cven  slightly  less,  The  gravel  was  sifted  to  Ihe  requiredi 
size,  washed  and  even  boiled. 

Glass  grilles,  although  expensive,  are  gcnerally  approve«! 
of,  more  especially  when  the  questions  of  Space  and  i 
are  less  material  than  the  raising  of  strong  and  healthy  fry. 
They  niay  be  employed  in  troughs  composed  of  any  of  the 
substances  alrcady  alluded  to,  and  are  well  adapted  to  tbose 
made  of  carbonised  wood,  A  wooden  frame  (see  platc  II.,  fig^ 
8,  illustratingthcHowictoun  plan,  and  the  mcthod  of  fixin^j^ 
the  glass  tubes,  fig.  9}  may  be  constructed  to  fit  that  portioa 
of  the  trough  where  the  eggs  are  to  be  hatched,  and  glass; 
rodsor  tubes  are  fixed  across  the  undcr  surfaceof  the  cnttre 
length  of  this  frame,  which  may  be  done  by  mcans  of  1 
Strip  of  pcrforated  galvanised  network,  A  ledge  of  wood  an 
inch  dccp  prcvents  ihis  frame  of  glass  grilles  sinking  to  th* 
bottom  of  the  trough,  while  a  wooden  catch  kceps  it  fron 
ming  above  the  dcsired  level,  and  this  secures  a  currcnt 
below  the  grilles  as  well  as  onc  above  them.    The  eggs  ara 
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distributed,  by  means  of  a  feather  along  these  rows  of 
grilles,  and  any  that  are  dead  are  immediately  observable, 
irrespective  of  which  the  stream  does  not  congregate  them 
together  in  masses  as  is  always  to  be  feared  unless  me- 
chanical  obstacles  intervene. 

Livingston  Stone  remarks  that  simple  charcoal  or  car- 
bonised  troughs  are  equally  as  efficacious  as  grilles  and 
infinitely  more  economical.  He  considers  the  first  to  be 
the  thing  for  business,  and  the  second  more  suitable  to  the 
rieh  man*s  experiments. 

Many  other  descriptions  of  hatching  apparatus  for  eggs 
of  salmonidae  have  been  employed  with  success ;  ^  some  of 
them  likewise  effect  a  great  economy  in  space,but  it  generally 
occurs  that,  if  the  amount  of  water  is  curtailed,  weak  young 
are  the  result  At  Howietoun,  where  the  average  tempera- 
ture  of  the  water  is  from  41°  to  45°  Fah.,  Sir  J.  Gibson- 
Maitland  is  in  favour  of  a  supply  of  not  less  than  ten  gallons 
a  minute  to  every  100,000  trout  eggs,  while,  by  increasing 
the  flow  during  the  latter  stages  of  incubation,  fully  99  per 
Cent  can  be  hatched,  and  very  nearly  as  successful  results 
with  the  eggs  of  the  salmon,  the  difference  being  probably 
due  to  the  diffioilty  of  obtaining  perfect  impregnation  in 
the  case  of  ova  taken  from  wild  fish. 

The  following  apparatus  for  hatching  the  ova  of  Sal- 
monid^  is  exhibited  at  the  Fisheries  Exhibition  by  Mr. 
Oldham  Chambers,  its  inventor.  It  consists  (see  plate  IV., 
fig.  26)  of  a  long  box  6  feet  or  more  in  length,  18  inches 
in  width,  and  12  inches  in  depth. 

The  eggs  are  deposited  on  perforated  zinc  trays  15 
inches  long,  with  about  two  inches  of  water  over  each. 
The  supply-pipe  is  fixed  under  the  bottom  of  the  box, 

^  Metal  substances,  unless  sufficiently  coated  to  prevent  rust  or 
absorption  from  their  surfaces>  are  unsuitable. 
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and  has  T  pieces  inserted  in  it  under  the  ccntre  of  cacfa 
tray,  in  whicli  are  screwed  rose-jets  level  with  the  inside 
bottom  of  the  box  :  this  causes  a  complete  circulation  and 
distribution  of  the  water  before  it  reaches  the  eggs.  The 
inventor  Claims  economy  in  construction,  as  well  as  in  the 
quantity  of  water  used ;  and  as  it  is  upon  the  underflow; 
principle,  great  clcanliness  to  the  eggs  is  the  result  The 
whole  of  the  wood  work  is  coatcd  vvith  a  siHcated  pre« 
paration  which  entircly  prcvents  any  fungoid  growth. 
.  In  the  United  States,  Canada,  &c,  wirc  trays  are  exten- 
sively  used  for  hatching  fish  eggs,  these  may  be  fixed  to  light 
wooden  framcs  wliich  fit  the  troughs,  and  are  coated  «ith 
asphalt  vamish  in  order  to  prevent  fungus  growing  on  the 
wood  or  the  wire  from  rusting,  These  trays  may  bc  in  a 
Single,  double,  treble,  or  even  four  ticrs.  In  the  United 
States  Section  are  several  modeis,  to  some  of  which  I 
purpose  referring, 

Garlick's  Hatchinü-box  patented  in  1851.— Asimpl^ 
trough,   of  which  the  bottom  is  covered   with   pebbli 
on    which    the    eggs    remain    until    hatched,    the    watcv 
entering  through  a  spout  above  and  passing  out  through 
opcning  protectcd  by  wire-cloth  at  the  lower  end, 

Length,  18  inches  ;  width,  9  inches  ;  deptli,  6J  inches. 

This  is  the  (irst  form  of  hatching  apparatus  used  in  tlu 
United  States.  It  was  adopted  by  Dr.  Garlick,  who  may 
justly  be  called  the  fathcr  of  fish-culture  in  Amenca 
Though  simple,  tlic  results  obtaincd  by  its  usc  were  veiy 
satlsfactory. 

Atkin'3  Hatching-CRATE.— A  frame  of  mctal  and  wood 
with  hinged  cover,  which  incloses  a  ncst  of  9  egg-trays. 

Length,  12  inches  ;  width,  12  inches;  dcpth,  7  inches. 

1*his  cralc   is   used   chiefly   for  hatching  eggs   of   tl« 
onidx.     The  trays  are  providcd  with  corncr  Strips 
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Avood,  which  separate  them  slightly  from  each  other  to 
allow  free  circulation  of  vvatcr,  though  the  Spaces  are  not 
large  enough  to  allow  the  escape  of  eggs.  These  crates  can 
be  placed  either  in  the  open  stream  or  in  ordinary  troughs. 
A  section  is  shovvn  of  the  Clark  hatching-trough,  invented 
in  1874.  It  is  supported  on  wooden  Standards,  showing 
two  compartments  complete.  Each  compartment  contains 
a  hatching-box,  the  bottom  of  which  is  perforated  with 
holes  and  raised  slightly  above  the  bottom  of  the  trough  by 
means  of  wooden  Standards  to  allow  the  escape  of  water 
from  beneath.  Each  hatching-box  contains  12  trays  of 
wire-cloth,  on  which  the  eggs  remain  during  their  develop- 
ment.  A  Clark  trough  usually  contains  10  to  20  compart- 
ments, each  being  separated  from  the  adjoining  one  by 
means  of  a  partition,  which  is  notched  at  the  centre,  and 
provided  with  a  tin  spout  for  conducting  the  water.  The 
trough  is  placed  at  a  slight  incline,  and  the  water,  entering 
the  first  compartment,  passes  down  through  the  trays  of 
eggs  out  at  the  bottom  of  the  hatching-box  and  up  around 
its  sides  and  ends  on  its  way  to  the  second  compartment, 
all  of  the  water  passing  through  each  box  before  it  finally 
leaves  the  trough. 

Holton  Hatching-box,  invented  in  1873,  consists  of 

a  Square  wooden  box,  with  a  tin  bottom  sloping  downward 
and  inward  toward  the  centre,  where  the  inflow  opcning  is 
situated.  Just  above  this  is  a  rectangular  piece  of  tin, 
against  which  the  water  impinges  as  it  enters,  thus  being 
deflected  toward  the  sides.  The  box  is  provided  with 
eleven  trays  of  wire-cloth,  each  separated  from  the  other 
by  the  wooden  frame  to  which  it  is  attached. 

Eighteen  inches  Square  and  12  inches  deep  ;  outside 
measurement,  including  base  and  waste-trough,  22  inches 
Square  and  20  inches  deep. 
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The  water  enters  the  buckcts  through  a  tubc  wliich 
cxtends  from  the  top  around  the  side  to  the  inflow  opening 
Bt  the  centre  of  the  bottom,  from  which  it  passes  up 
through  the  trays  of  eggs  iiito  a  trough  at  tUe  top  «hich 
conducts  it  to  the  outflow  spouL 

This  is  one  of  the  first  forms  of  apparatus  by  which  an 
upward  current  of  water  was  utiUzed,  and  the  inventor 
claimed  for  it  many  advantages  over  other  Systems.  These 
boxes  arc  oftcii  so  arranged  that  the  water  passes  through 
a  scries  of  20  or  more,  each  box  being  a  trifle  lower 
thaii  the  preceding  one  and  Ihe  outflow  of  the  first 
communicating  with  the  feed-pipe  of  the  second. 

Fergusun  HaTCHING-jaR  (plate  III., fig.  20),  invented  111 
1876,  consists  of  a  cylindrical  jar  of  glass,  with  a  contraction 
ncar  the  base,  which  serves  as  a  support  to  the  7  wire-cloth 
egg-trays  which  it  contains.  It  lias  two  circular  openings  on 
oppositc  sidcs ;  one  at  the  bottom  for  admitting  the  watcr. 
which  passes  upward  through  the  eggs  and  out  through 
the  second  opening,  which  is  situated  at  the  top.  Height, 
12  inches;  diamctcr.  8  inches. 

For  economy  of  water,  the  outflow-opening  of  one  jar  is 
connected  with  the  inflow-pipe  of  the  next  by  means  of 
rubbcr  tubing.  By  this  means  the  water  passes  through 
an  enlirc  series  of  jars  beforc  it  finaliy  escapes.  The  jar  is 
used  chiefly  for  hatching  eggs  of  the  salmonidx.  It  holds 
about  four  thousand  salmon  eggs  or  six  thousand  trout 
eggs. 

BuCKSrOKT  HATCHINCi-TROUGH.— This  IS  a  scctlon  of  a 
hatching-trough  showing  two  compartmcnts  completc,  with 
ncsts  of  trays.  Each  compartmcnt  contains  a  framc  which 
is  closcd  when  in  uae,  but  can  bc  opcncd  for  convcnicnce 
in  rcmoving  tlicm, 

l^ngth,  31  inches;  width,  15  inches;  dcpth,  17  inches. 
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Employed  by  Charles  G.  Atkins,  of  Bucksport,  Me.,  for 
hatching  eggs  of  various  species  of  salmonidae. 

The  method  employed  by  the  Canadian  Commissioner, 
Mr.  Wilmot,  differs  in  several  details  from  the  plans  pursued 
in  other  countries,  the  vamished  perforated  tin  trays  which 
are  used  combining  either  to  form  a  vehicle  for  conveying 
or  eise  for  hatching  ova.  When  for  the  first  purpose,  they 
are  covered  with  flannel  or  other  suitable  material ;  but 
if  for  hatching  purposes  they  have  their  sides  and  bottom 
perforated.  These  tin  trays  are  painted  with  parafin 
vamish  in  order  to  prevent  rust,  and  this  is  yearly  re- 
newed;  their  dimensions  are  10  x  15  inches  long,  with  a 
partition  along  the  centre. 

The  trays  are  placed  in  the  usual  manner  inside  the 
hatching  troughs,  resting  upon  a  wooden  edge  half  an  inch 
high,  which  prevents  their  reaching  the  floor  of»the  trough, 
and  thus  permits  a  current  of  water  passing  below  as  well 
as  through  and  over  them.  If  necessary,  these  trays  may  be 
placed  one  above  another  in  the  troughs,  thus  economising 
Space.  Filters  are  not  generally  employed  ;  but  should  any 
deposit  be  observed,  the  water  at  the  inlet  is  shut  off,  and 
a  plug  removed  from  an  opening  at  the  lower  end  of  the 
trough  by  which  means  the  eggs  are  run  dry ;  then  by 
using  a  common  watering-can  the  dirt  is  washed  off 
and  subsides  through  the  perforated  bottom  of  the  tray, 
and  becomes  carried  away  by  the  underflow  through  the 
plug-hole  already  referred  to.  The  plug-hole  is  surrounded 
by  a  circular  screen  of  perforated  zinc,  this  form  being 
found  most  useful  in  preventing  young  fish  from  being 
carried  by  the  current  against  this  construction,  and  having 
their  yolk  sac  forced  inside  the  perforated  orifices.  The 
overflow  pipe  being  thus  unguarded,  the  water  from  the 
trough  is  received   into  a  tin   bücket,  the   upper  half  of 
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w'hich  has  perforated  sides,  in  order  to  permit  an  casy 
escapc  of  tlic  water  descending  with  it,  while  across  its 
centre  is  a  removable  tray  whkh  breaks  the  force  of  the 
current,  while  the  avelings  obtain  access  iiito  the  space 
below  it.  Existing  at  the  bottom  of  this  bücket  is  an 
orifice  secured  by  a  cork,  so  that  when  opened  it  allows 
the  imprisoned  young  fish  to  bc  removed,  without  handUng, 
or  injury  of  any  kind,  into  any  suitable  place. 

The  cggs  having  bccn  deposited  in  the  trays,  troughs,  or 
whatever  mode  it  has  been  decided  to  adopt,  are  Icft  in 
the  hatching-house  to  develop  into  young  fish.  They  have 
to  bc  kept  in  suitable  water  and  left  to  mature,  the  following 
sourccs  of  danger  bcing  guardcd  against : — Sediment  in  the 
water,  and  living  focs  which  have  already  been  treated  of ; 
also  fungi  of  which  there  exist  two  principal  forms :  the 
first  has  to  he  kept  at  bay  by  means  of  charring  the  wood, 
for,  if  it  once  commcnces,  all  the  eggs  will  be  lost,  or  the 
young  when  hatchcd  will  be  sickly  and  worthless ;  it 
sometimes  shows  itself  when  tho  cause  producing  it  is 
obscure.  Dirty  water  will  not  invariably  bring  it,  nor  clean 
water  keep  it  away.  U  eggs  coalescc  into  masses  they  should 
be  carcfully  examined,  and  the  prescnce  of  fine  thrcads 
floating  among  thcm  shows  fungus.  Increasing  current  of 
watcr  and  sliutting  out  all  hght  arc  the  best  means 
for  rctarding  its  progress.  The  sccond  form  of  fungus, 
known  as  byssue,  is  a  product  of  decaying  matter  in  the 
water,  and  is  found  in  cggs  which  have  perishcd  and  bcgan 
to  putrefy.  It  dcvelops  long  Icndrlls,  which  it  spreads  out 
in  cvcxy  direction  and  causcs  the  dcath  of  tlie  eggs  so 
touched ;  this  rcnders  it  necessary  to  pick  ovcr  the  eggs 
carefully  rcmoving  such  as  arc  of  a  dull  white,  for  they 
should  not  bc  allowcd  to  remain  above  twenty-four  hours  in 
the  troughs  for  fear  of  contaminating  thosc  in  their  vicinity. 
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There  are  other  reasons  which  account  for  the  dead  eggs, 
thus  such  may  be  due  to  want  of  impregnation,  which, 
although  usually  commencing  to  be  seen  a  few  days  after 
being  placed  in  the  troughs,  may  not  be  observed  for  several 
weeks.  Several  plans  are  in  use  for  removing  dead  eggs  :  as 
a  bulb-syringe,  or  a  miniature  spoon,  tweezers,  or  nippers 
made  of  fine  steel  wire.  The  time  required  for  hatching 
trout  eggs  has  been  found  by  Seth  Green,  in  the  United 
States,  to  be  that  at  50"*  Fahr,  they  take  50  days  ;  and 
every  degree  warmer  or  colder  makes  five  days'  difference 
in  time,  the  warmer  shortening,  the  colder  lengthening  it ; 
also,  if  fish  are  hatched  in  50  days,  the  yolk  sac  remains  30 
more :  if  hatched  in  70  days,  the  sac  remains  45  more. 

The  normal  period  eggs  take  hatching  is  found  when  the 
water  is  kept  at  about  44*10  degree^  to  be  as  foUows  at 
Howietoun  : — Salmo  fario,  71  days;  5.  leveftensis^  72;  5. 
fontinalisy  73  ;  5.  leveftettsis,  crossed  by  5.  salar,  75  ;  and 
^.  salar,  y/  days.  But,  as  already  observed,  lowering 
temperature  delays  hatching,  increasing  it  hastens  such  on. 

On  obtaining  Ova  of  Salmonid^e. 

There  are  three  sources  from  whence  the  necessary 
supply  of  ova  can  be  obtained,  and  these  are  either  from  fish 
living  in  a  wild  condition,  robbing  the  redds  in  the  rivers  or 
streams,  or  eise  from  such  (as  trout  or  charr)  as  are 
purposely  kept  in  breeding  ponds. 

At  Howietoun  breeding  fish  are  fed  with  clams,  com- 
mencing in  January  and  during  the  spring,  in  order  to 
assist  in  developing  the  eggs,  which  commence.  ripening 
about  October.  If  eggs  are  taken  from  late  fish  a  whole 
Summer  is  nearly  gone  before  the  yolk  sac  is  absorbed,  or 
a  year  all  but  lost.     When  clams  are  not  to  be  obtained 


mussds,  (A/y/i/us),  may  be  employed,  but  thcy  cause  much 
additional  labour  in  extracting  the  moUusc.  Thcy  are 
scalded  for  tliis  purpost;. 

The  mode  of  spawning  fish,  similarly  to  evcry  other 
occupation,  requircs  time  in  learning,  while  the  experienced 
and  carefui  fish-culturist  will  obtain  a  larger  supply  of  eggs 
from  the  ripe  fish,  and  such  wÜl  likcwisc  be  in  a  more 
favourable  condition  for  hatching,  thau  will  an  inexperienced 
or  careless  manipulator.  Prior  to  the  spawning  season  care 
lihould  be  taken  that  everything  is  in  an  eßicicnt  State  and 
good  working  condition.  As  the  spawning  season  comes  on 
the  colours  of  the  male  fish  become  brighter  ;  the  Iower  j'aw 
of  the  male  of  the  salmon  and  traut  becomes  furnished  at 
its  extremity  with  a  cartilaginous  hook  ;  the  proportion  of  the 
head  to  that  of  the  body  becomes  apparently  longer,  and 
they  commence  to  dcciine  food.  The  female  becomes 
larger,  and  dlstcnded  with  spawn,  but  docs  not  assumc  such 
bright  colours  as  tlie  male,  although  likc  him  she  gocs  off 
her  fccd. 

Salmon  for  breeding  purposes  must  be  captured  in  their 
natural  haunts,  which  is  often  a  proceeding  of  no  Üttle 
difficulty.  If  they  havc  ascended  small  streams  thcy  may 
gcneralty  be  readily  obtained,  but  this  is  not  so  casy  upon 
fords  of  larger  rivcrs,  The  local  difttculties  and  the  exact 
pcriod  for  commcncing  work  arc  subjects  upou  which  the 
best  local  advice  should  be  acted  upon  ;  but  even  then 
suddcn  storms  and  atmosphcric  changes  may  rcnder 
abortive  the  best  laid  plans,  It  has  bccn  obscr\cd  that  in 
Ulis  family,  when  in  a  wild  state,  the  numbcr  of  male  fish 
captured  in  llic  breeding  season  is  largely  in  excess  of  the 
fcmaics  ;  whercas  in  breeding  ponds,  it  appears  among  trout. 
as  if  the  m;ilcs  do  not  live  so  long  as  those  of  the  other  sex, 
conscquently  the  fcmaics  arc  the  most  numerous. 
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Salmon  and  trout  generally  resort  to  their  breeding- 
grounds  a  few  weeks  prior  to  depositing  their  eggs,  which 
process  is  usually  completed  between  November  and 
March. 

Having  captured  what  appears  to  be  a  breeding  salmon 
in  a  suitable  condition — such  may  be  ascertained  by 
exercising  a  little  pressure  along  the  abdomen,  when  milt 
from  the  male  or  some  ova  from  the  female  will  be 
extruded — occasionally  in  the  latter  sex  a  little  coaxing  is 
necessary,  as  she  will  not  always  yield  it  at  the  first 
pressure.  If  the  ova  are  not  quite  ripe,  the  abdomen, 
though  distendcd,  will  be  feit  hard  and  somewhat  un- 
yielding,  whereas  in  ripe  fish  it  is  soft,  and  the  ova  can  be 
feit  moving  under  the  pressure  of  the  band.  It  may  be  that 
ripe  females  are  present  but  no  males,  and  consequently  it 
becomes  necessary  to  consider  whether  females  in  this 
condition  can  be  retained  so  for  any  length  of  time  ;  in  some 
localities  they  may  be  placed  in  small  contiguous  pools,  or 
tubs,  or  such  like  conveniences,  or  even  secured  by  means 
of  a  cord  being  tied  around  the  tail.  The  same  proceeding 
may  be  adopted  for  the  male  fish,  while  it  is  always 
desirable  to  retain  one  or  two  of  this  latter  sex  in  reserve,. 
or  milt  may  be  kept  closely  corked  in  a  phial  for  several 
days  until  required,  it  having  been  found  to  be  fertile  up  to 
the  sixth  day.  At  Howietoun  it  has  been  shown  that 
among  trout  and  charr  the  extrusion  of  milt  or  ova  can  be 
retarded  by  placing  the  fish  in  a  smooth  box  through  which 
a  stream  of  water  flows,  thus  apparently  demonstrating  that 
extemal  pressure  is  necessary,  and  from  a  rough  surface  ;  in 
short,  that  mechanical  assistance  is  required  for  the  extrusion 
of  the  eggs.  The  apparatus  for  spawning  fish  is  not  very 
extensive  : — A  shallow  tin  or  earthenware  pan  for  receiving 
the  eggs  and  milt,  the  latter  being  furnished  with  a  de- 
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pressed  spout  Tor  the  purpose  of  passing  them  into  the  tin 
carrying-can,  this  latter  having  a  perforated  lid,  A  jug  for 
clcan  water  is  iikewise  required,  and  a  dry  cloth  is  uscful  for 
the  purpose  of  securely  holding  the  fish,  A  largc  salmon 
is  a  diflicult  object  to  keep  steady,  often  requiring  as  raany 
as  three  persons  :  some  Operators  prefer  to  grasp  the  hcad  of 
the  fish  between  their  knces, 

The  fish  is  held  with  its  body  somewhat  sideways,  \\s  tail 
downwards.  and  its  abdomen  slightly  tumed  towards  the 
Operator  (plale  IV.,  fig.  21),  while  the  pan  to  receivetheeggs 
is  placcd  as  near  as  possible  to  the  vent  Gcntle  pressure 
is  exercised  on  the  fish,  commencing  from  the  ventral  fins 
aad  passing  downwards  towards  the  vent.  Should  the  eggs 
not  appear  it  does  not  always  follow  that  the  fish  is  not 
ripe,  and  Operations  on  it  should  be  susjx^nded  for  a  few 
minutes,  when  it  will  somctimes  prove  more  accommodating. 
If,  howcvcr,  it  is  not  quite  ripe  it  may  be  kept  for  a  day  or 
two,  or  cvcn  morc,  in  a  suitable  place  in  order  to  allow  the 
cgga  to  mature  ;  but  force  is  ncvcr  to  be  empioyed  ;  for  if 
by  such  nicans  immaturc  eggs  are  cxtruded  the  produce 
will  bc  valucless,  and  the  old  fish  perhaps  mortally  injured. 
Ilaving  obtained  ova  or  milt  tlic  fish  should  be  gently 
retransferred  to  the  water,  and  no  deleterious  consequcnccs 
follow  the  Operation. 

On  tue  Treatment  of  jOva. 

Thcre  are  two  proccsses,  cither  of  which  may  be  adopted 
»'hcn  sjiawning  winter  fish,  the  moist  or  water  plan,  and  the 
dry,  so  tcrmcd  bccause,  in  the  first  or  old  proccss,  somc 
vratcr  is  placcd  in  the  pan  wbich  receives  the  c^s  as 
~«scd  from  the  fish  ;  for  fish  culturists  uscd  to  considcr 
tf  the  e^s  and  milt  wcrc  mixed  togcther  in  watcr  the 
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Operator  would  be  more  closely  following  the  natural  process. 
The  dry  process,  on  the  other  hand,  dispenses  with  water,  the 
eggs  being  pressed  directly  into  a  dry  pan  ;  over  these  eggs 
the  milt  of  the  male  is  distributed,  and  the  pan  is  now 
tilted  at  its  ends  and  gently  shaken  ;  after  giving  the  eggs 
and  milt  time  to  mix,  water  is  poured  in  to  the  depth  of 
two  or  three  inches,  and  stirred  with  the  hand,  and  allowed 
to  stand  until  the  ova  harden  or  "  frees,"  as  the  Americans 
term  it,  a  period  of  from  i  to  f  of  an  hour,  according  to 
temperature,  taking  longest  in  cold  water.  For  the  eggs  as 
extruded  are  soft,  and  adhere  to  whatever  they  come  in 
contact  with,  evidently  consequent  upon  the  absorption- 
which  is  going  on  through  the  micropyle.  Water  becomes 
gradually  imbibed,  and  when  the  interspace  between  the 
outer  and  inner  coat  is  fiUed,  absorption,  as  a  consequence, 
ceases,  the  egg  no  longer  adheres  to  surrounding  objecto 
but  frees  itself,  and  is  a  hard,  round  elastic  body.  As  soon 
as  this  is  accomplished,  more  clean  water  is  gently  poured 
over  the  eggs,  and  when  it  is  no  longer  discoloured  they 
can  be  transferred  from  the  receiving  to  the  carrying- 
can,  which  transferring,  however,  should  not  take  place  toa 
soon,  while  the  eggs  must  be  properly  cleansed,  or  some 
effete  milt  will  remain  and  cause  injury  to  the  eggs  in  the 
hatching  boxes.  The  most  fertilising  milt  appears  to  be 
such  as  is  of  medium  consistence,  neither  very  thin  nor 
very  thick. 

Under  the  moist  or  water  process  the  average  success  in 
fertilising  eggs  probably  rarely  exceeded  fifty  or  sixty  per 
cent,  while  it  frequently  was  much  less.  M.  Vrassky, 
in  1856,  inaugurated  the  dry  process  for  reasons  already 
detailed,  since  which  as  much  as  ninety-five  per  cent  of 
successful  eggs  have  been  of  no  uncommon  occurrence, 
When  the  labour  of  separating  dead  eggs  in  the  incubating- 
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boxes  is  considered,  and  which  has  to  be  carcfully  done 
and  each  separately  removed,  it  is  a  subjcct  of  great 
consequence  even  on  tlie  score  of  labour  alonc. 

The  Variation  in  the  colour  of  the  cggs  of  trout  can 
hardly  be  deemcd  hereditary.  or  due  to  the  food  which  they 
consume,  or  to  the  colour  of  the  flesh  of  the  parcnts,  as 
somc  observers  consider  ;  for  the  Lochlcven  breed,  reared  in 
Sir  J.  Gibson-Maitland's  ponds,  of  the  samc  age,  fed  on 
the  satne  food,  and  descended  from  the  same  stock,  show 
pink,  coral,  ycllow  or  white  eggs. 

The  hardcned  eggs  are  now  transferred  to  the  carrying- 
can  in  the  proportion  of  one  third  eggs  to  two-thirds  water, 
and  the  whole  removed  to  the  i neubat ing-house,  where  they 
are  gentty  spread  and  distributed  with  the  aid  of  a  fcather 
over  the  hatching-troughs.  Trout  eggs  are  siniilarly  treatcd 
to  those  of  the  salmon,  but  are  more  readily  handied,  owing 
to  their  smaller  size. 

Grayhng  ova  are  inore  diflicult  to  procura  than  those  of 
the  trout,  owing  to  the  brief  period  during  which  thcse 
fishcs  spawn,  which  generally  commenccs  about  March  or 
April ;  the  rivers  where  they  reside  are  always  iiable  to  bc 
in  flood,  and  consequently  no  delay  should  occur  in  securing 
ova  as  soon  as  possible  aftcr  the  fish  have  rcsorted  to  the 
shallows  to  brccd. 

Other  things  being  equal,  the  shorter  the  distancc  and 
smoothcr  the  convcyance  betwecn  the  spawning  ground 
and  the  troughs,  the  greater  are  tlie  probabiUties  of  the 
cggs  hatching  in  a  satisfactory  manncr  and  produdng  a 
robust  race  of  fish. 

At  the  McCloud  rivcr,  for  transporting  S.  quirinal  eggs 
across  the  North  American  continent,  they  wcrc  packed  in 
moss,  which  on  arrival  is  washed  and  twice  picked  oververy 
■arefully,    Thc  out^dc  packtng  is  of  sawdust,  hay,  or  dried 
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fems ;  a  layer  of  moss  and  one  thickness  of  mosquito  net 
are  first  placed  for  the  eggs  to  rest  on,  and  so  all  the 
way  up. 

Ova  have  been  transported  long  distances  with  complete 
success,  as  from  Europe  to  the  Australian  colonies,  Canada 
and  the  United  States,  and  likewise  from  the  last  two 
countries  to  Europe.  In  the  year  1854  Mr.  Youl's  attention 
was  first  directed  to  this  subject^  and  he  came  to  the  con- 
clusion  that,  in  order  to  convey  salmon  to  Tasmania,  the 
ova  or  small  fry  alone  could  be  successfully  carried  through 
the  tropics  ;  but  it  was  not  until  1862  that  a  conclusive 
experiment  was  undertaken.  Having  seen  in  Paris  moss 
used  for  packing  salmon  ova,  and  in  which  they  travelled 
short  distances  with  perfect  safety  after  their  eyes  were 
developed,  on  March  4th,  1862,  Mr.  Youl  packed  some  in 
moss  within  a  wooden  box,  made  of  inch  pine,  and  having  its 
sides  perforated  :  this  he  deposited  in  the  centre  of  the  ice 
in  a  vessel  in  which  an  experiment  was  being  carried  on. 
Contrary  winds  and  misfortunes  were  met  with,  and  on 
May  8th,  the  ice  being  very  low,  the  box  of  ova  came  into 
sight,  and  nineteen  living  ova  were  found  surviving.  Nine 
days  subsequently  the  ice  had  all  melted,  and  the  ova 
perished  seventy-four  days  after  leaving  London.  Experi- 
ments were  tried  in  the  Wenham  Lake  Ice-vaults  in  London, 
when  it  was  conclusively  shown  that  the  hatching  of  salmon 
ova  could  be  retarded  to  the  I44th  day.  Since  then  eggs 
have  been  safely  conveyed  in  ice  to  Tasmania  and  elsewhere  ; 
and  the  possibility  of  retarding  hatching,  even  to  so  late  as 
the  I48th  day,  has  been  proved.  This  retardation  of  hatching 
has  also  been  employed  for  the  purpose  of  delaying  the 
incubation  of  some  formsof  eggs,  until  sufficient  room  exists 
in  the  hatching-house  for  their  reception,  and  thus  several 
relays  may  be  successively  hatched  in  one  Operation. 


^^^^^H  FISH  CULTURE. 

Experiments  were  made  in  Austria  ^0-U.  Fischerei- 
ZeiUing.  Vicnna,  l88o)  by  Max  von  dem  Borne,  respecting 
dry  fertilisation  of  salmon  ova  (or  such  as  had  not  been 
brought  at  all  into  contact  with  water),  and  their  develop- 
ment  thereby  delayed,  could  be  more  readily  transported 
than  if  brought  into  contact  beforc  their  joumey,  and 
transported  dunng  the  first  condition  of  embryonic  sub- 
division.  Some  salmon  eggs  and  milt  were  transmitted 
from  Basle  together  in  a  hog's  bladder  without  the  addition 
of  any  watcr.  This  was  done  twice.  and  with  them  at  the 
same  time  a  numbcr  of  eggs  treated  and  hatched  in  the 
ordinary  manncr.  The  journcy  lasted  three  days,  and  the 
temperature  was  high,  in  spite  of  which  the  dry  packed 
eggs  both  timcs  arrived  in  good  condition  and  were  of  a 
beautifut  red,  while  the  eggs  treated  in  the  ordinary  manner 
were  almost  all  dead  and  of  a  very  pale  colour. 

The  best  time  at  which  to  transport  eggs  is  undoubtedly 

aftcr  the  eye  has  become  visible,  when  they  may  bc  scnt 

in  damp  moss,     At  Huningue  the  mode  used  to  bc  to  take 

a  wide-mouthed  bottle  at  the  bottom  of  which  was  placed 

thin  layers  of  damp  moss,  above  this  a  thick  laycr  of  eggs. 

Again  a  Stratum  of  moss  followed  by  another  of  eggs.  and 

so  on  up  to  the  top  of  the  bottle,  the  neck  of  which  was  filled 

with  damp  moss,     The  bottle  was  tied  over  with  a  cover 

of  papcr  füll  of  fmc  holes  in  ordcr  to  admit  the  air.     One 

or  more  liottles  were  thcn  closcly  packed  in  a  box  with 

damp  moss,  whilc  an  outer  casc,  having  an  inside  Üning  of 

wct  moss,  rcccivcd  the  smallcr  box.     In  warm  wcathcr  a 

littlc  icc  was  mixed  with  the  moss.     Grayhng  eggs  hatch 

-as  withinthreeorfour  days  after  the  appearancc 

in  the  eggs — that  they  are  transported  with  the 

™lty. 

ins  for  transporling  the  eggs  of  Salmonidx  are 
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exhibited  in  the  United  States  Section,  and  the  plans  may 
be  summed  up  as  defined  by  Livingston  Stone,  that  they 
do  not  reqüire  much  vvater  but  plenty  of  air,  consequently, 
when  hatched  in  wet  moss,  these  conditions  are  supplied. 

Green's  Transportation-Box  (Model). — A  wooden 
box  containing  eight  cotton-flannel  trays  for  holding  the 

eggs. 

Nine  and  one-half  inches  Square  ;  height,  1 1  inches. 

Trays,  7  inches  Square,  inside  measurement. 

In  imitation  of  Clark's  transportation  box. 

Atkin's  Transportation  Box  (plate  4,  fig.  25)— 
A  wooden  box  containing  four  smaller  boxes,  in  each 
of  which  15,000  salmon  eggs  are  placed  upon  layers  of 
muslin. 

The  Space  between  the  larger  and  smaller  boxes  is  filled 
with  hay  to  prevent  an  unhealthy  change  of  temperature, 
and  the  layers  of  eggs  are  separated  from  each  other  by 
wet  moss.  Eggs  packed  in  this  way  can  be  sent  several 
thousand  miles  with  very  satisfactory  results. 

Model  of  Annin's  Egg-Transportation  Box. — 

This  apparatus  consists  of  an  outer  case  which  contains 
a  smaller  one,  surrounded  by  sawdust,  to  prevent  loss  of 
eggs  from  sudden  change  of  temperature.  The  inner  case 
is  provided  with  eight  trays,  with  cotton-flannel  bottoms, 
for  holding  the  eggs.  The  tops  and  bottoms  of  both  the 
inner  and  outer  boxes  have  small  openings,  by  means  of 
which  the  eggs  can  be  kept  moist,  the  water  being  thrown 
upon  the  top  of  the  box  and  allowed  to  trickle  through  the 
eggs  on  its  way  to  the  bottom.  There  is  a  small  ice- 
chamber  between  the  tops  of  the  outer  and  inner  boxes, 
and  the  bottom  of  the  outer  box  is  provided  with  wooden 
Strips,  to  prevent  its  Coming  in  contact  with  the  surface  on 
which  it  rests,  which  would  prevent  drainage.     Boxes  of 
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this  pattern  have  been  used  by  Mr.  Annin  for  sending  eggs 
of  the  brook-trout  to  Europe. 

Mather's  Transportation  Crate. — A  wooden  box 
with  a  grating  of  the  same  material  separating  it  into 
tvvo  compartments,  the  Upper  serving  as  an  ice-chamber, 
while  the  lowcr  contains  thirteen  cotton-flannel  egg-trays, 
The  ends  of  the  four  pieces  which  compose  the  fratne 
of  the  tray  extend  an  inch  beyond  the  point  of  inter- 
section  to  form  an  air-chamber  on  each  of  the  four  sides 
of  the  box,  thus  giving  a  free  circulation.  There  is  also 
a  slight  Space  bctween  each  tray,  and  a  larger  one  at 
the  bottom.  A  box  similar  to  this  one  was  used  in 
sending  salmon-eggs  from  America  to  Europe. 

On  opening  a  package  of  fish  eggs,  should  they  be 
packed  in  moss,  the  bulb  of  a  thermometcr  ought  to  be 
inserted  under  several  laycrs  of  eggs,  bcing  careful  to  admit 
as  little  air  as  possible,  and  should  be  Icft  there  covered 
over  for  about  a  quarter  of  an  hour.  Should  the  tempera- 
ture  be  within  6*  Fahr,  of  that  of  the  water  in  the  hatching- 
troughs.  the  eggs  may  be  deposited  in  these ;  but  should 
the  diffcrence  be  6"  higher  or  lower,  the  carrying-box  should 
be  drcnchcd  with  water  of  intcrmediatc  degrces,  so  that  the 
tcmpcrature  may  be  gradually  assimüated,  and  not  until  this 
is  complctcd  should  the  e^s  be  transferred  to  the  hatching- 
troughs,  If  there  is  not  sufficient  time  to  unpack  all 
the  cg^  on  receipt,  the  carrying-boxes  should  be  placed  in 
a  room  of  uniform  tcmperature,  but  thcy  should  iiever 
stand  in  water.  Eggs  are  not  injured  by-cxposure  to  air, 
providcd  they  do  not  become  dry.  or  warm,  or  frecze, 

Whcn  the  eggs  are  about  to  hatch  they  require  consider- 
ablc  attention,  for  in  some  the  process  of  emcrging  from 
the  shcll  is  morc  easily  gone  through  than  it  is  in  othcrs. 
Gcncralty,  if  the  eggs  are  sniall,  it  has  been  obscrved  that 
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the  young  emerge  tail  first,  while  in  the  larger  ova  they 
split  down  the  line  of  the  back,  and  the  fish  may  frequently 
be  Seen  with  its  head  covered  by  a  portion  of  the  shell ;  this 
occasionally  causes  suffocation.  Some  come  forth  strong 
and  lively,  others  weak  and  listless ;  and  these  weakly  ones 
have  not  the  chance  of  growing  to  a  fine  healthy  trout  that 
the  more  vigorous  ones  have.  Occasionally  a  slight  assist- 
ance  is  necessary,  in  order  to  assist  the  embryo  from  its  shell. 
As  the  young  begin  to  move  about,  care  may  be  necessary 
that  they  do  not  congregate  in  too  large  numbers  in  one 
place :  to  prevent  this,  some  fish-culturists  insert  screens. 
During  the  period  the  yolk  sac  remains  unabsorbed,  and 
which  varies  from  three  weeks  to  three  months  after  hatch- 
ing,  according  to  the  temperature  of  the  water,  these  young 
fish,  which  are  termed  *'Alevins,"  carry  their  food  about 
with  them,  and  are  not  difficult  to  keep  alive  if  proper 
supervision  is  exercised. 


Treatment  of  Young  Fish. 

While  the  hatching  process  is  going  on,  the  free  use  of 
the  watering-can  has  been  recommended  to  clear  the  bed 
of  the  trough  of  the  numerous  egg-shells.  After  a  few 
<lays  the  Ale^ns  seek  dark  places  for  hiding  in.  Some 
fish-culturists  keep  them  in  very  shallow  water  with  a 
strong  ripple,  others  employ  deeper  water  with  a  slow 
current  Now  they  seek  every  crevice,  and  push  into  any 
cavity  they  can  find,  and  care  has  to  be  taken  that  no  spot 
exists  where  they  are  able  to  find  a  hiding-place  which 
will  prove  fatal  to  their  existence.  After  the  young  fish 
have  absorbed  about  half  the  yolk  sac,  they  appear  to  re- 
quire  more  air  and  foUow  the  stream  upwards,  and  great 
vigilance  is  necessary  to  see  that  they  do  not  escape.     But 
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they  avoid  water  which  is  disturbed,  and  doing  this  with  a 

feather,  or  pouring  in  water,  often  has  the  desired  effcct  of 
driving  them  ebewhere  to  seek  a  quieter  spot.  Alevins 
live  a  long  time  in  water  which  is  unchanged  and  has  no 
current  passing  through,  consequently  at  this  period  they 
can  be  transported  with  comparative  eas& 

At  Howietoun  the  Alevins  are  fed  for  about  a  weck  or 
fortnight  before  the  yolk  is  entJrely  absorbcd  ;  the  food 
given  being  the  yolk  of  nine  eggs  to  one  pound  of  beef, 
these  are  pounded  together  and  pressed  through  a  fine 

After  the  umbilical  sac  has  bcen  absorbed  is  perhaps 
the  most  dangerous  period  for  these  fish,  for  up  to  then 
they  have  subsisted  upon  its  Contents  ;  but  the  period  has 
now  arrived  that  means  have  to  be  adopted  to  feed  these 
delicate  little  creatures  until  they  are  suflficiently  grown  to 
be  ablc  to  feed  themselves.  After  a  short  time  the  littte 
fish  commence  attempting  to  spring  out  of  the  trough, 
demonstrating  that  they  ought  to  be  tumcd  out  into 
lai^er  pieces  of  watcr.  Now  the  young  begin  to  scek 
subsistencc  for  themselves,  and  instead  of  congregating 
appear  more  desirous  to  separate  one  from  anothcr ;  they 
commence  to  raise  themselves  ofl"  the  ground  and  balance 
themselves  in  the  water,  as  well  as  to  take  any  food  which 
is  ofTered.  When  they  begin  feeding,  they  may  have 
a  meal  twice  on  the  second  day,  and  subsequenlly  four 
times  daily  for  a  couple  of  nionths,  when  by  degrces  the 
feeding  limes  may  be  reduced  to  twice  daily  until  the  cold 
season  scls  in.  These  very  young  fish  can  only  take  the 
fincst  parliclcs  of  ftx)d,  and  difTerent  fish-cultunsts  have 
each  thcir  own  views  on  the  subject.  Livingston  Stonc 
that  young  living  pcrch  and  suckcrs  would  pro- 
thc  best  possiblc  food  fiar  the  vcry  young  trout- 
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fry,  and  could  be  obtained  in  vast  quantities  ;  but  if  artifi- 
cial  food  is  employed,  he  advises  liver,  and  curd  made  from 
sour  milk,  Aixed  in  about  equal  proportions,  or,  still  better, 
with  two  parts  liver  and  one  part  curds.  The  curd  should 
be  made  as  fine  grained  and  moist  as  possible  ;  while  the 
liver  should  be  reduced  to  the  smallest  possible  particles, 
for  which  purpose  he  recommends  grating  the  liver  on  a 
tin  lemon  or  cheese-grater  which  has  small  holes  not  above 
one-tenth  of  an  inch  in  diameter.  This  may  be  placed  on  a 
fine  screen  and  thus  fall  through  to  the  fish  below.  Or  yolk 
of  eggs  boiled  half-an-hour,  and  subsequently  finely  pow- 
dered,  but  it  rapidly  becomes  stale  if  unconsumed.  Curds 
or  eggs  alone  will  not  be  good  food  for  the  young  fish,  but 
liver  may  be  employed  without  any  addition.  Their  diges- 
tive powers  are  great,  and  there  is  more  fear  of  over  than 
of  under-feeding  the  fish  ;  but  should  the  food  be  in  too  large 
pieces  there  is  danger  of  their  being  choked,  but  care  must 
be  taken  that  no  refuse  food  remains  to  putrefy.  Professor 
Haack  advises  that  when  natural  food  is  not  present,  the 
larvse  of  gnats,  and  also  of  the  Daphnia,  Cyclops,  &c., 
should  be  employed,  and  which  can  be  skimmed  off  stag- 
nant  waters,  as  ditches,  pools,  &c.,  with  a  fine  muslin 
skimmer.  At  Heningen,  two  children,  at  work  twice  a 
day,  obtained  sufiicient  to  feed  from  twenty  to  thirty  thou- 
sand  young  fish. 

Unless  the  hatching-troughs  are  very  large,  the  young 
fish  will  require  thinning  out,  or  they  will  be  in  excess  of 
the  necessary  space.  The  fry  will  divide  into  two  sets,  the 
larger  taking  the  best  locality  and  driving  off  the  weaker 
ones,  which  will  herd  by  themselves,  and,  unless  specially 
attended  to,  will  not  grow  at  the  same  rate  as  their  stronger 
relatives.  If  very  weak,  they  may  be  pressed  against  the 
lower  screen.      Should   they    commence    dying,   due    to 


putrescence  of  the  water  consequent  upon  the  subsidence 
of  unconsumcd  food  to  the  bottom,  the  best  remcdy  is 
common  carth,  as  shown  by  Livingston  Stone. 

If  the  fry  arc  rcmoved  from  the  hatching-troughs,  they 
should  be  locatcd  where  there  is  a  sufficient  supply  of  fresh 
water  and  shade  under  which  they  can  remain,  and  kept 
from  focs  and  fungi.  This  can  be  effected  in  a  rearing- 
box,  ponds,  or  othcr  suitablc  locality.  In  some  places,  so 
soon  as  the  young  fish  have  absorbed  the  yolk  sac,  they  are 
tumed  into  suitable  spots  in  ordcr  to  stock  rivers ;  but  it 
occasionally  happens  that  the  desired  results  are  not 
fulfiUed  so  complctciy  as  was  anticipatcd.  The  fact 
possibly  may  be  that  the  young  were  of  wcakly  con- 
stitutions,  and  turning  such  fish  into  streams  might 
pcrhaps  only  end  in  their  dying  there,  or  being  caten  by 
tbeir  foes. 

The  "Tiiorough"  Vas^e  (see  plate  4,  fig.  28),  for 

the  rearing  of  salmonidK.  as  dcsigned  by  Mr.  Oldham 
Chambers,  is  to  bc  seen  in  the  Exhibition.  It  is  circular 
in  form,  the  ivater  being  admitted  through  a  pipc  passing 
round  the  inside  of  the  vase  about  two  inches  under  water ; 
this  pipe  is  picrced  with  holes  at  an  angle  of  45  degrccs, 
the  pressure  of  watcr  gives  a  centrifugal  mntion  to  the 
currcnt,  thus  causing  the  young  fish  to  "head  on  "  to  the 
streani,  As  soon  as  the  young  fish  have  lost  their  uni- 
bilical  sac,  they  arc  placed  in  the  vase  and  fcd  with  fincly 
choppcd  livcr,  the  pcculiar  motion  of  the  water  causcs  the 
food  to  be  hcld  in  Suspension  longer  than  with  most  other 
forms  of  fccding  apparatus, 

The  ovcrflow  passes  through  pcrforatcd  zinc  insertcd  in 
the  bottom  part  of  a  tube,  fixcd  in  the  centre  of  tlie  vase 
to  prcvcnt  a  vortex,  inside  which  is  a  standing  waste-pipe, 
and,  by  lifting  up  the  lattcr,  the  vase  can  bc  cleaned  out 
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in  the  space  of  two  minutes,  without  endangering  the  lives 
of  the  fish,  as  they  are  all  protected  by  the  perforated 
zinc. 

Another  feature  of  great  importance  is  the  small  amount 
of  water  consumed  by  the  apparatus ;  a  stream  not  larger 
than  a  pencil  is  sufScient  to  keep  10,000  fry  alive  in  a  vase 
two  feet  diameter  for  several  months. 


Stocking  Pieces  of  Water. 

Should  it  be  intended  to  stock  pieces  of  water,  Sir  J. 
Gibson-Maitland  observes  that  eyed  eggs  may  be  tumed 
down  into  artificially  and  carefully  constructed  redds, 
scattered  all  over  the  district  in  close  proximity  to  the 
best  feeding  grounds  and  ripples  for  the  fry.  Such  absolute 
purity  of  the  water  flowing  over  the  redds  is  not  required 
for  eyed  ova  as  it  is  for  the  eggs  prior  to  this  period,  still 
discoloured  water  should  never  be  employed.  It  is  also 
requisite  that  the  redd  be  situated  near  a  stream  of  less 
pure  water,  as  the  absence  of  fine  particles,  so  necessary  for 
the  health  of  the  embryo,  is  not  satisfying  to  an  active 
young  trout  of  a  few  weeks  old.  A  natural  river 
temperature  of  50°  will,  as  a  rule,  produce  ample  food  for  the 
young  fry.  Prior  to  the  absorption  of  the  umbilical  sac 
they  should  not  be  placed  in  ponds  or  muddy  water.  They 
will  not  bear  much  handling,  but  bear  carriage  very  well :  a 
40-gallon  tank  being  sufficient  for  the  conveyance  of  about 
15,000  which  have  been  feeding  for  more  than  a  month, 
except  for  very  long  journeys,  when  a  supplementary  small 
tank  requires  to  be  added,  which  altogether  saves  the 
necessity  of  handling  the  fry.  They  can  be  reared  in  small 
properly  constructed  ponds,  and  subsequently  tumed  into 
deep  water. 
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Pieces  of  water  may  be  stocked  with  trout,  for  which 
purpose  eithcr  cggs  or  young  fish  may  be  obtained  from 
a  breeding  cstablishment.  It  is  highly  desirable.  prior  to 
receiving  such,  that  a  careful  examination  sliould  be  made 
that  the  nurseries  do  not  contain  their  enemies,  as  bull- 
heads  {Coltus  gobio),  which  will  eat  them  as  rapidly  as  it 
can  find  them.  At  the  Howictoun  fishery  it  is  suggested 
that  streams  with  sediment  in  the  water,  or  a  Hability  to 
floods,  are  unsuited  for  depositing  ova,  and  fry  are  rccom- 
mended  instead. 

The  time  necessary  for  preparing  young  trout  for  transport 
varies  from  three  or  four  days  in  the  case  of  yearlings,  to 
as  many  weeks  for  large  examples.  The  yearlings  are 
sufficiently  strong  to  find  their  own  food,  thus  avoiding  the 
principal  cause  of  mortality  among  fry,  which  is  starvation. 
They  soon  accommodate  themselves  to  new  pieces  of  water. 
Two-year-olds  succecd  best  where  coarse  fish  or  large  fish 
already  exist  in  the  water.  It  has  been  found  that  there  is 
no  difficulty  in  conveying  trout  in  iced  water  for  any  joumcy 
not  excceding  twcnty-four  hours.  That  unless  the  water 
which  is  to  be  stocked  is  of  similar  tcmpcrature,  some  loss 
will  arise  from  inflammation  of  the  gills ;  they  are  con- 
sequently  carried  best  in  cold  wcather. 

Many  ditTcrcnt  plans  are  in  use  for  conveying  fry  from  one 
locality  to  anothcr,  several  of  which  will  be  found  in  the 
United  States  Scction. 

CiARK's  Fish-Traxsportation  Can, — A  cylindrica] 
tin  can  with  20  circular  trays  of  perforated  tin. 

Diametcr,  6  inchcs  ;  hcight,  9  inchcs. 

The  trays  rest  onc  upon  the  other,  a  tube  which  extcnds 
from  tlic  top  to  the  bottom  of  tlic  can  paiising  through  the 
centre  of  cach.  The  water  is  tntroduccd  through  this  tubc, 
passes  to  the  bottom,  and  up  through  the  eggs,  on  Jts  way  to 
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the  outlet  near  the  top  of  the  can.     Each  tray  will  accommo- 
date  one  thousand  salmon. 

Stone's  conical  transportation-box  is  a  model  12  inches 
high,  II  inches  in  diameter  at  its  base,  and  6  at  its  top. 
It  is  a  truncated  cone  of  tin,  vvith  a  perforated  cover, 
capable  of  holding  ice  for  reducing  the  temperature  of  the 
water  in  the  can. 

This  can  is  used  in  transporting  of  various  species  of 
salmonidae.  Its  principal  advantages  are  derived  from  its 
peculiar  shape,  which,  according  to  the  inventor,  facilitates 
the  aeration  of  water,  Cans  of  similar  shape  with  the  cone 
produced  into  a  long  funnel-shaped  cover  are  frequently 
used. 

Stillwell's  Aerating  Pump. — A  tin  tube,  the  lower 
end  of  which  is  incased  in  perforated  tin  to  prevent  the 
fish  from  being  drawn  into  iL  The  spout  is  also  provided 
with  a  covering  of  perforated  tin,  and  the  water,  which  is 
forced  through,  is  broken  into  a  great  number  of  minute 
streams  or  jets,  thus  giving  complete  aeration. 

This  pump  is  used  in  aerating  the  water  in  which  fish  are 
transported,  when  it  is  not  convenient  to  procure  a  fresh 
supply.  In  aerating,  the  pump  is  inserted  in  the  mouth  of 
the  can,  and  the  water  is  pumped  up  and  forced  through  the 
perforated  tin  spout,  falling  back  again  into  the  can. 

Irrespective  of  growing  young  salmon  or  trout  for  tuming 
out  into  suitable  waters  for  their  breeding,  some  at  least 
may  be  kept  in  porids  for  the  purpose  of  obtaining  their 
cggs,  or  placed  in  suitable  rivers  in  order  to  supply  the 
market  with  food. 

Space  will  not  suffer  me  to  enter  upon  the  varying 
character  of  the  trout, — how  he  thrives  in  large  pieces  of 
water  where  food  abounds,  and  in  his  turn  delights  the 
angler  in  streams,  the  cook  in  the  kitchen,  and  the  reveller 
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at  his  feasts;  whilc  the  water  which  suits  him  best  is  ac- 
curateiy  laid  doivn  in  works  of  natural  history.  For  the 
same  reason  miist  be  omitted  how  to  protcct  thcsc  fish  from 
their  enemies,  whether  of  ihe  poacher  or  vermin  tribes.  The 
finest  yearlings  I  have  personally  seen  are  those  shown  by 
the  Marquis  of  Exeter  at  the  present  Fishery  Exhibition, 
and  thcy  wcre  reared  on  liver :  a  30  montlis'  trout,  by 
artiticial  fecding,  at  Huningen,  attained  to  3  Ib.  weiglit. 
Many  substanccs  are  recommended  for  young  trout,  as 
Ihe  heart,  liver,  and  lungs  of  animals  killed  for  the  market, 
English  dog  biscuits,  dried  ants'eggs.ground  liver, and  brains. 
horsc-flcsh,  clanis  (Pecten),  worms,  and  maggots,  &c,  Meat 
may  be  boilcd  and  thus  employcd — thri:c  or  four  parts  fresh 
meat,  one  part  of  common  flour,  the  latter  being  stirred  in. 
If  the  fish  are  properly  fed,  but  little  of  the  food  gocs  to  the 
bottom';  should  it  putrefy  there,  mortality  wÜl  most  probably 
be  occasiöned.  Diseascd  meat  is  poison  to  fish.  Placin^ 
minnows  in  a  trout  pond  has  its  advocatcs;  while  others 
consider  that,  as  these  fish  eat  the  same  description  of 
food  as  young  trout,  it  is  unadvisable  to  locate  thcm 
togetber. 

As  rivers  bccomc  more  poüuted,  due  to  the  industries 
which  are  bcing  carried  on  along  their  banks,  it  necessarily 
must  comc  to  pass  that  the  fish  contained  therein  will  be 
injurcd,  and  perhaps  the  more  deücate  forms  dcstroyed, 
unless  pollutious  are  no  longer  poured  into  its  coursc,  and 
othcr  mcans  of  dcstruction  ccase.  Failing  remedtal 
measurcs,  it  bccomcs  a  considcration  whether  it  would  not 
pay,  in  a  commcrcial  point  of  view,  to  raise  fish,  more 
cspccially  salmonida;,  in  artjficial  strcams  and  well-con- 
9tn'  'ods  for  this  purposc, 

irts  of  Gcrmany  brook  trout  are  purchascd 
y  5  or  6  inchcs  in  Icngtb,  and  often  brought 
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great  distances  and  fattened.  At  the  ponds  they  are  sorted 
in  accordance  with  years,  and  fed  on  the  worthless  cyprinoid 
fishes,  which  are  conveyed  in  large  numbers  for  this  purpose 
from  the  Neckar,  the  Rhine,  and  the  Maine ;  sometimes  the 
fish,  as  food,  being  given  alive,  at  other  times  dead,  the 
last  being  found  the  most  fattening.  These  latter  are 
kept  in  ponds  by  themselves,  and  daily  removed  and 
killed  for  the  salmonoids,  who  receive  them  dead,  but 
quite  fresh.  Great  care  is  taken  that  no  remnants  are  left 
in  the  trout  ponds,  every  portion  being  carefuUy  removed 
daily. 

Fish  dealers  at  Frankfort-on-the-Maine,  not  having  suffi- 
cient  spring-water  for  feeding  trout  ponds,  have  large  floating 
boxes  in  the  river  which  are  used  for  this  purpose. 

In  autumn,  when  the  water  of  the  Maine  is  sufficiently 
cool,  medium-sized  fish  are  caught  in  the  brooks,  placed  in 
these  boxes,   and  well   fed   with   live  fish ;  and  by  the 
beginning    of    the    next   summer,  when   the   river  water 
becomes  too  warm  for  remaining,  their  weight  has  become 
doubled  or  trebled.      In   the  trout   ponds   of   Mayence,. 
Würzburg,  Heidelberg  and  elsewhere,  the  quantity  of  spring- 
water  which  supplies  the  feeding  ponds  is  comparatively 
small.     They  are,.however,  kept  clean,  and  especial  care  is 
taken  that  saturated   leaves   do   not   accumulate    at  the 
bottom.     In   the   large  establishment  of  Klein   Brothers, 
in  Alsace,  irrespective  of  the  natural  food  supplied  by  the 
111  to  the  fish,  horseflesh  was  exclusively  used  to  Supplement 
it.     The   horses  before  being  slaughtered  were   carefully 
examined  by  veterinary  surgeons,  and  the  fish  were  fed  in 
accordance  with  their  size,  the  larger  ones  having  it  chopped 
up   into   small   pieces,  while   it  was   ground  fine  for  the 
younger  ones.     In  using  this  description  of  meat  very  great 
care  has  to  be  taken,  or  it  may,  if  unwholesome,  produce  a 
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widespread  and  fatal  cpidemic  atnoTig  the  fish — in  fact,  in 
this  way  Herr  Haack  lost  all  his  salaionoids,  large  and 
small,  in  one  day. 


Stocking  with  Fish  from  a  Distance. 

It  is  a  subject  well  worthy  of  attention  when  about  to 
procure  fish  from  a  distance,  as  to  the  race  of  trout,  salmon, 
or  other  species  which  is  to  be  introduced.  For  fishes,  like  ■ 
other  animals,  are  capablc  of  having  tlic  stock  improved, 
and  in  certain  waters  raised  to  a  better  Standard  ;  thus  trout 
e^s  sent  to  Tasmania  from  Hampshire  and  Buckingham- 
shire  developcd  into  Salmofcrox.  But  although  new  stock 
may  tcnd  to  improve  local  breeds  of  trout,  cxpcriments  go 
to  show  that,  wherc  small  but  not  malformed  races  exist, 
riparian  proprietors  had  far  better  investigate  the  condition 
of  tlie  fish  food-supply,  the  nature  of  the  waler  in  their 
streams,  the  geological  formation  of  the  soll,  and  other 
local  surroundings,  than  solcly  rely  upon  the  introduction  of 
lai^cr  races.  For  if  the  character  of  the  water  and  paucity 
of  food*  is  the  cause,  sooncr  or  later  the  new  stock  will 
dclcriorate,  and  bccome  indistinguishable  from  the  original 
local  brced  in  colour,  form,  or  si/e.  Should,  howcver, 
food  bc  plentiful  and  the  water  satisfactory,  therc  can  be 
no  question  but  that  some  races  grow  fastcr  and  are 
supcrior  to  others  :  among  these  superior  forms  certainly  the 
Lochleven  trout  must  be  classed.  Not  only  are  some  races 
superior  to  otliers,  but  some  fish  undcr  suitable  conditions 
attatn  toa  much  largcrsizc  than  ihcir  fellows.duc.apparently, 
to  their  taking  on  cannibaiistic  propensities.  This  will  be 
Seen  if  a  numbcr  of  fry  of  a  stuntcd  race  are  transferred  to 

'  The  youni;  of  »ulmon  cat  food  in  lurge  quancities  which  nt[ght  be 
utQitcd  for  the  subaisiCDCc  of  non-iuigrating  trout  or  grayling. 
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localities  where  food  is  abundant  and  the  space  large,  when 
some  only  among  those  which  survive  will  grow  to  a  large 
size.  As  we  find  the  older  and  finer  trout  produce  larger 
eggs  Ihan  their  younger  relatives,  while  a  few  recently 
observed  facts  go  to  shovv  that  the  progeny  from  these 
larger  eggs  grow  more  rapidly  than  those  from  the  smaller 
ones,  it  appears  as  if  we  were  commencing  to  dimly  see  how 
breeds  could  be  permanently  improved  by  keeping  the 
breeders  of  different  ages  distinct  in  suitable  ponds,  so  that 
the  ova  could  be  obtained  from  well-matured  parents. 
This  is  done  at  Howietoun ;  and  on  this,  I  believe,  greatly 
depends  the  marked  success  of  that  establishment.  On  the 
other  hand,  it  seems  to  point  out  that  by  overfishing,  and 
obtaining  the  young  from  the  eggs  of  the  smaller  parents, 
breeds  may  deteriorate,  as  is  so  commonly  seen  in  some 
localities. 

During  the  present  year  land-locked  salmon  from  Maine,  in 
the  United  States,  have  been  hatched  in  this  country  and 
shown  in  the  Exhibition.  It  appears  to  be  merely  a  variety 
of  the  common  salmon,  which  in  some  places  has  taken  on  a 
lake  life,  and  now  does  not  descend  to  the  sea,  but  lives  and 
breeds  in  fresh  water.  Some  examplesof  a  land-locked 
salmon  from  Lake  Wenern,  in  Sweden,  weighing  as  much  as 
I5lbs.,  were  likewise  exposed  for  sale  in  the  fish-market 
It  seems  well  worthy  of  consideration  whether  this  variety 
might  not  be  an  acquisition  to  upper  riparian  proprietors, 
for,  although  smaller  than  its  migratory  relative,  it  is  said  to 
afford  equally  good  sport  to  the  angler  and  food  for  the 
table.  It  is  well  worthy  a  trial  in  the  upper  waters  of  the 
Thames.  The  Canadian  Schoodic  salmon  resorts  from  the 
lakes  to  the  streams,  mainly  for  reproduction,  but  to  a  very 
considerable  extent  for  the  purpose  of  feeding.  There  are 
two  migrations  yearly  from  the  lakes  to  the  streams,  the 


^9^^^^^  FTSH  CULTURE. 

first,  a  partial  oiie  in  spring,  for  feeding  ;  the  second,  in  the 
autumn,  for  reproduction. 

Certain  local  circumstances  may  render  it  desirable  to 
introduce  from  distant  places  new  breeds  of  fish;  thus, 
althoiigh  the  prescnce  of  salmon  was  wished  for  in  the 
Danube,  we  are  informcd,  in.  the  expressive  language  of 
Herr  von  Behr,  that  "  the  Lower  Danube  is.  during  sum- 
mer,  as  hol  as  hell,"  white  the  Californian  streams,  wliere 
they  flow  into  the  sea,  are  said  to  be  not  mudi  cooler.  As 
the  Rhine  salmon  is  not  suited  to  the  Danube,  it  was  natu- 
rally  attempted  to  introduce  its  relative,  Sabno  qiiinnat. 

The  qiiestion  of  hybridisation  is  worlhy  of  attention,  as  it 
has  been  proved  that,  besides  the  various  forms  of  frcsh- 
water  trout  and  the  charr  raised  in  vivaria,  all  are  exceeded 
by  bastard  fish  between  the  trout  and  charr,  which,  observes 
Director  Haack,  outgrow  tho  pure  brced  very  considerably 
■cven  whcn  raised  under  identical  conditions ;  and,  besides 
rapid  growth,  thcir  delicate  flavour  combines  the  excellence 
of  the  charr  with  the  peculiar  flavour  of  the  trout.  Conse- 
qiiently,  among  salmonoids,  he  considers  it  to  be  the  oiost 
suitable  form  for  pond  cultivation  ;  while  if  hybrids  are 
raised  between  the  salmon  and  the  trout,  it  is  still  doubtful 
to  what  cxtent  stcrility  will  occur  among  the  progcny,  and 
whethur  they  would  or  would  not  take  on  anadromous 
instincts. 

The  smelt  {Osmerus  eperlamts)  has  been  successfuUy 
hatchcd  in  fresh  water  at  Howietoun  during  the  prcsent 
year,  and  the  living  young  shown  in  this  Exhibition. 
They  may  bc  cxtremcly  useful  food  for  trout  and  charr. 
In  the  United  States  they  have  a  useful  invention  for  the 
hatching  of  smclt  eggs. 

In  1880  the  flrst  attempt   in  Scotland   was   instituted. 

IC  Kg^  wcrc  spawned  into  a  pudding-dish  and  miltcd  by 
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the  dry  process ;  they  were  then  placed  at  the  bottom  of  a 
slow  current  of  water  in  the  open  air ;  but  all  died  of  fungus 
about  the  fourth  day.  In  1881  another  series  of  experi- 
ments  were  commenced.  The  eggs  were  placed  in  a 
wooden  box,  the  bottom  of  which  was  composed  of  glass 
grilles.  This  box  was  placed  inside  one  of  the  hatching- 
troughs,  and  a  current  of  water  was  forced  up  through  the 
glass-grilled  bottom  of  the  box  which  contained  the  eggs, 
Iceeping  up  constant  motion.     They  lived  for  three  weeks. 

This  year  about  160  smelts,  in  breeding  condition,  were 
captured  in  the  tidal  waters  of  the  Forth,  and  sent  in  fresh 
water  to  Howietoun  by  Mr.  Napier,  Inspector  of  Salmon 
Fisheries.    As  a  rule,  the  females  appeared  to  be  larger 
than  the  males,  but  this  was  not  invariably  the  case.     The 
colour  of  the  eggs  varied  from  yellow  to  clear  white,  and 
the  fish  were  spawned  when  the  temperature  stood  at  about 
49  degrees,  while  at  45  degrees  the   milt  became  silky. 
The  eggs  were  received  on  to  a  piece  of  window-glass,  and 
milt  was  added  ;  subsequently  a  little  water,  and  by  gently 
shaking  thö  glass  the  eggs  were  dispersed  over  its  surface. 
In  about  five  minutes  they  adhered  to  the  glass,  which  was 
then  placed  on  end  in  one  of  the  hatching-troughs.     The 
adhesion  of  the  eggs  is  due  to  a  fine  filament  which  is 
attached  to  the  outer  surface  of  the  egg,  and  expands  at 
iti  distal  extremity  into  a  sucker,  by  means  of  which  it 
bCcomes   adherent  to  any  contiguous   object.     When  the 
eggs  were  placed  in  too  great  proximity  to  one  another, 
they,  on  swelling,  became  pressed,  and  their  surface  looked 
as  if  they  were  honey-combed.     If  two  layers  of  eggs  were 
present,  the  upper  became  covered  with  fungus — perhaps 
due  to  the  length  of  the  filament  being  unable  to  reach  a 
spot  where  it  could  adhere.     If  torn  off  from  its  adhesion, 
death  appears  to  result.     By  leaving  a  little  clear  Space 
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round  the  eggs  pressure  was  prevented,  and  they  hatched 
in  a  salisfactory  proporlion  ;  this  hatching  occurring  about 
the  forty-second  day,  except  in  some  troughs  which 
had  been  kept  warmer,  when  it  occurred  cight  days 
sooner.' 

In  Maryland,  in  America,  an  attempt  was  madc  to 
artificialiy  propagate  the  ova  of  this  genus  in  1877,  but  it 
provcd  unsuccessful.  Since  thcn,  in  187g  and  1880,  a  few 
have  been  hatched  on  the  Hackensach  river  (New  Jersey), 
and  preparations  wcre  madc  in  1882  for  cxtcnsively  hatch- 
ing thcse  fish  by  the  United  States  Fish  Commission. 

The  following  box  for  smelt-hatching  exists  in  the 
'United  States  section : 

RicARDO's  Sm ELT- Hatching  Box  (plate  I,  fig.  7). — 
A  rectangular  box,  with  a  hingc-cover  and  pcrforated 
cnds,  covered  with  wire-cloth.  The  insidc  of  the  box  is 
filled  with  twigs,  to  wliich  the  adhcsive  eggs  of  the  smelt 
arc  attachcd. 

This  box  is  placcd  in  the  river  whcre  the  current  is 
strong,  the  water  entcring  and  escaping  through  the  circular 
opening  at  the  cnd, 

Among  the  salmonid.x  found  in  cur  lakcs,  in  Wales,  the 
North  of  England,  Scotland,  and  Ireland,  arc  the  whitc-fish, 
or  Coregoui.  Somc  species  are  ükcwise  present  in  Canada 
and  the  United  States,  where  the  ova  of  the  C-  albus  have 
been  artificialiy  propagated  with  great  success. 

The  eggs  of  some  fishcs,  as  the  American  white-fish 
{Coregortus  albus),  when  dcad  bccome  of  a  ügliter  specific 
gravity  than  arc  the  Uvc  oncs.  The  Separation  of  the  dead 
of  thcsc  comparativcly  small  eggs  from  tlie  living  was  a 
sourcc  of  grcat  difScuIty,  but  which  has  now  been  overcome 
by  mcans  of  scif-pickcrs.  A  rcgulatcd  current  of  watcr 
'  Th«c  fish  subtcqucntly  dicU. 
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descends  upon  the  ova,  sufficient  to  allow  the  dead  eggs  to 
pass  off  with  the  overflow. 

WiLMOT's  Improved  Glass  Incubator  (plate  III, 
fig.  18) — for  the  self-picking,  cleansing,  and  hatching  of 
eggs,  of  the  Coregoni  and  Percidse  species — is  a  cylindrical  jaf 
made  of  glass  (or  any  kind  of  metal)  of  any  size  or  shape ; 
a  rubber-pipe,  attached  to  a  tap,  regulates  the  supply, 
conveys  the  water  into  a  glass  tube,  which  rests  on  the 
bottom  of  the  jar.  The  water  striking  the  bottom  glances 
equally  round  and  upwards,  passing  through  the  eggs, 
gives  them  a  gentle  motion,  and  carries  off  all  light  and 
impure  eggs  and  sedimentary  matter  through  the  Hp  or 
overflow,  and  leaves  the  sound  eggs,  from  their  greater 
specific  gravity,  at  the  bottom  of  the  incubator.  The 
apparatus  is  very  perfect,  and  largely  used  in  Canada  and 
the  United  States. 

In  the  United  States  Section  exist  several  plans  having 
much  the  same  purpose  in  view. 

Clark's  Hatching-Jar  (old  style). — ^A  cylindrical 
jar  of  glass,  with  a  metal  rim  notched  at  one  side,  and 
provided  with  a  movable  wire  screen,  which  is  open  while 
the  embryo  are  developing,  to  allow  the  escape  of  dead 
eggs,  but  closed  when  the  hatching  begins,  to  prevent  the 
escape  of  the  fish.  The  water  is  introduced  through  an 
opening  at  the  bottom,  passing  upward  through  the  eggs  and 
out  at  the  top.  Formerly  extensively  used  for  hatching  eggs 
of  the  white-fish.  Height,  16  inches  ;  diameter,  6  inches. 

Clark's  Hatching-Jar  (intermediate  form). — ^A 

cylindrical  jar  of  glass,  with  a  metal  rim,  having  a  spout 
on  one  side  through  which  the  surplus  water  escapes. 
The  water  is  introduced  at  the  bottom,  through  a  tin  tube 
with  a  funnel-shaped  opening,  and  passes  upward  through 
the  eggs  on  its  way  to  the  outflow-spout.  Height, 
16  inches ;  diameter,  6  inches.  ¥ 
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Extensively  employed  for  hatching  eggs  of  the  white-fish 
at  thc  Fish  Commission  hatching-station  at  NorthviHe,  Mich. 

Clark'sHatching-Jar  (NEW  STYLE). — Acylindrical  jar 
of  glass,  with  a  metal  rim,  having  a  spout  at  one  side  from 
which  thc  surplus  watcr  escapes,  The  bottom  of  the  jar 
is  providcd  with  a  metal  cone  corresponding  ivith  the  funnel- 
shaped  eiid  of  thc  supply  tube,  which  is  prcvented  from 
Coming  in  contact  with  it  by  means  of  slight  projections 
on  its  inner  surface.    Height,  iS  inches  ;  diametcr,  öinches. 

This  jar  is  now  Coming  into  favour  for  hatching  eggs  of  thc 
white-fish,  and  is  extensively  used  at  the  NorthviÜe  hatchery. 

Chase'S  Hatchinc-Jar  {platc  II,  fig.  14). — A  cylindrical 
jar  of  glass,  with  a  metal  rim  notched  at  onc  side  and 
provided  with  a  wire  screen  for  retaining  thc  fisli.  The 
water  is  introduccd  through  a  glass  tube  at  the  bottom 
and  passes  upward  through  the  eggs.  Height,  16  inches ; 
diamcter,  6  inches. 

This  jar  is  extensively  used  for  hatching  eggs  of  tlic 
white-fish.  When  the  embiyos  are  developlng,  the  outflow- 
gate  remains  opcn,  and  through  it  any  dead  eggs  which  are 
carricd  upward  by  thc  currcnt  escape,  thus  prevcnting  the 
injurious  cffbcts  which  arisc  from  fungus  and  dead  eggs. 

McDonald's  Y-shai-ed  Hatcheng-Box. — A  wooden 
box,  with  glass  ends  and  sloping  sides,  for  eggs.  L^Qgth, 
12  inches  ;  width,  24  inches ;  depth,  15  inches. 

The  sides  of  the  box  slope  toward  the  bottom  ccntrc 
until  they  comc  within  an  inch  of  each  other.  Below  this 
opening  is  a  spacc  three  or  four  inches  deep  for  the  intro- 
duction  of  water.  This  opening  is  ncarly  closcd  by  means 
of  an  adjustabtc  squarc  wooden  bar,  onc  of  thc  angles  of 
which  cntcrs  thc  ccntrc  of  thc  opening,  the  sides  of  thc  bar 
ihus  bcing  parallel  with  those  of  the  bo.x.  By  this  mcans 
thc  currcnt  is  dividcd  so  that  thc  watcr  is  deficcted  along 
cilhcr  side  cf  thc  box  toward  thc  surface.  urrytng  thc  egg» 
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with  it  and  causing  them  to  pass  in  toward  the  centre  and 
fall  again  to  the  bottom,  where  they  are  again  caught  by 
the  current  and  carried  through  the  same  circuit.  The 
outlet  is  protected  by  a  triangulär  trough  running  across 
the  top  centre  from  side  to  side.  This  is  placed  a  little 
below  the  top  of  the  box,  so  that  the  water  shall  flow  over 
its  side  and  out  through  the  openings.  The  current  intro- 
duced  is  sufficiently  strong  to  carry  away  the  dead  eggs 
into  this  trough,  thus  allowing  them  to  escape  ;  but  is  not 
strong  enough  to  carry  away  the  good  eggs,  which,  being 
heavier  than  the  dead  ones,  drop  before  reaching  the  trough. 
Great  care  must  be  taken  to  see  that  the  flow  of  water  is 
properly  adjusted ;  otherwise  many  of  the  dead  eggs  may 
be  retained,  or  the  good  ones  may  be  lost. 

Section    of    V-shaped    Hatching  -  Trough.  —  A 

simple  trough,  with  false  sides  sloping  downward  fron» 
the  top  toward  the  centre,  leaving  the  space  of  \  of  an  inch,. 
covered  with  wire  cloth,  between  their  lower  edges.  The 
Upper  part  of  the  trough  is  surrounded  by  perforated  tin,. 
through  which  the  water  passes  into  a  sluice-way  and  thence 
to  the  escape-pipes,  which  occur  at  short  intervals. 

The  water  enters  the  apartment  between  the  vertical  and 
sloping  sides  with  the  hydrant  pressure,  and  is  forced  up 
through  the  opening  and  out  through  the  strainer  at  the  top. 
The  eggs,  being  heavy,  tend  to  sink  to  the  bottom,  where 
they  are  caught  by  the  current  and  carried  upward  and 
outward  toward  the  sides  ;  as  the  current  weakens,  they 
gradually  drop  back  toward  the  centre,  where  they  are 
again  caught  and  carried  through  the  same  circuit 

FiSH-PONDS. 

It  is  not  surprising  that  pond-fish  in  this  country  are 
generally  deemed  hardly  fit  for  the  table,  because,  conse-- 
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quent  upon  the  want  of  care  bestowed  on  our  ponds,  the  fish 
obtained  from  thcm  havc,  as  a  nile,  a  muddy  or  an  earlhy 
flavour.  Werc,  howevcr,  attention  paid  to  this  subjcct, 
many  fish-ponds  now  left  to  be  choked  by  mud,  and 
rendered  foul  by  the  accumulation  of  decoinposing  leaves 
and  decaying  weeds,  might  be  rendered  clean,  sweet,  and 
capablc  of  supplying  a  considcrable  amount  of  good  and 
eatable  table  fish.  Fish-ponds,  as  has  bcen  pointed  out  by 
almost  every  fish-culturist  from  ancient  to  present  times, 
must  not  beleft  unattended  to ;  they  may  be  allowed  to 
stand  füll  two  or  three  years,  but  not  longer,  unless  the 
proprietor  delights  in  the  contemplation  of  starved  fish : 
the  oftener  they  arc  dried,  the  better  the  feed  for  the  fish 
wül  be.  The  best  treatment  for  thcse  ponds  is  rotating 
crops  of  vegetables  and  crops  of  fish,  for  which  purpose  at 
least  three  ponds  are  required,  although  more  are  undoubt- 
cdly  advantageous. 

The  aspect  of  the  ponds,  the  nature  of  the  soil  in  which 
they  are  constructed,  the  character  and  amount  of  the  water 
wliJch  supplies  thcm,  are  all  factors  to  be  taken  into  account 
and  lipon  which  success  or  failurc  freqiiently  dcpends. 
Hard  ciays  and  gravels  are  generally  unfavourable,  while  a 
marly  soil  is  mostly  to  bc  preferred.  Near  the  middlc  of 
the  pond  a  deep  spot  should  be  constructed  into  which  the 
fish  can  retreat  if  necessary.  They  should  not  be  too  dcep. 
as  shallows  are  necessary  for  the  fry,  which  are  rarely  seen 
in  dccp  water,  which  latter  is  coldcr  than  shallows  and 
conscquently  is  frequented  by  fewer  insects,  irrespcctive  of 
which,  cotd  does  not  favour  growth  in  thesc  fish.  Most 
forms  of  trccs  in  thcir  immediate  vicinity  are  detnmcntal, 
bccausc  Icavcs  falling  into  the  water,  occasion  the  formatiotl 
of  a  black  mud  and  the  escape  of  fcetid  gases,  which 
appcars  to  bc  especially  delcterious  in  winter,  when  ice 
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Covers  the  surface.  Rank  Vegetation  along  the  banks  is 
often  injurious,  although  some  weeds  in  the  water  are  , 
necessary  to  afford  shelter  for  ova  and  fish,  as  well  as  clear 
the  water.  In  some  ponds  facilities  may  advantageously  be 
afTorded  to  cattle  to  come  and  drink,  as  well  as  stand  in  the 
water,  thus  augmenting  the  food  of  the  fish  :  but  the  vicinity 
of  rookeries  has  been  deemed  to  be  deleterious.  Care 
should  be  taken  that  surface-water  from  the  neighbouring 
land  cannot  obtain  access,  and  if  necessary  a  Channel  should 
be  cut  to  keep  it  away. 

There  are  many  modes  in  which  fish-ponds  may  be 
constructed,  but  an  invariable  rule  should,  if  possible,  be 
made,  that  means  should  be  present  by  which,  when  desired, 
they  may  be  readily  run  dry,  and  the  same  depth  should 
be  maintained  summer  and  winter.  Along  the  centre  of 
the  pond,  from  where  the  water  enters  to  its  outlet,  two  or 
three  deep  Channels  should  be  cut,  and  about  the  middle  of 
the  pond  is  a  deep  spot  termed  the  kettle,  two  feet  deeper 
than  the  pond  ;  while  near  the  outlet  is  another  spot  one 
foot  deeper  than  the  rest  of  the  pond.  The  inflow  of  water 
should  never  be  direct  from  a  brook,  but  conducted  in 
from  one  side ;  the  sluice  situated  there  should  be  sufficiently 
strong  to  render  overflowing  impossible,  while  a  grating 
should  exist  to  keep  out  stränge  fish.  The  outlet  may  be 
made  of  masonry  or  pipes,  and  also  be  guarded  by  a  grating 
to  retain  the  fish.  Spawning  ponds  of  a  small  size  have  been 
found  in  carp  cultivation  to  answer  better  than  larger  ones. 
The  stream  of  water  should  be  able  to  be  cut  off  when 
desired  from  any  of  the  ponds ;  while,  if  a  succession  of 
ponds  exist,  fish  of  various  sizes  can  be  kept  by  them- 
selves  and  suitably  fed  and  fattened  for  culinary  purposes. 
If,  says  Roger  North  (17 13),  there  be  only  two  ponds,  the 
first  should  be  dried  in  October,  by  drawing  the  sluice,  and 


as  the  water  gradually  subsides,  the  fish  should  be  takcn  by 
■degrees  ;  but  he  rccommends  that  the  mud  should  not  be 
removed,  for  fear  of  injuring  the  banks,  but  would  rather 
plant  a  crop  of  osiers  in  the  mud,  or  oats  will  grow  wcU 
there.  Wlien  dry,  he  propoaed  that  it  should  bc  kept  so  all 
the  Summer,  and  a  profit  madc  out  of  the  soll  by  ploughing 
or  fceding.  Fonds  may  bc  purified  (ifnotvery  foul),  and 
the  weeds  killed,  by  bcing  allowcd  to  reniain  dry  for  a  few 
months.  The  following  MJchacIraas,  or  a  little  sooner,  they 
should  be  fillcd  again,  and,  when  nearly  füll,  stockcd. 

An  intercsting  paper  upon  pond  cultivation  in  Prussia,  by 
Herr  Eben  Banditten,  exists  in  ti\c  Dattsdie  Fiscliera-Zei- 
iHtig,  V.,  No.  6,  February  7th.  1882,  He  had  a  meadow  ten 
acres  in  exteut  in  a  very  favourable  and  shcltcred  position, 
which  was  altemately  employed  as  a  pond  for  rearing  fish 
and  for  agricultural  purposes.  In  August  1881,  when  the 
second  crop  of  grass  was  just  ready  for  cutting,  a  flood 
covered  it  to  the  depth  of  fivc  feet.  In  previous  ycars  he 
had  employed  it  as  a  spawning  pond,  now  he  dccided  to 
tise  it  for  raising  and  fattening  carp.  Knowing  the  quantily 
of  food  it  contained,  he  stocked  it  in  the  spring  with  about 
five  hundred  carp,  wcighing on  an  avcrage  ilb.to  i^lbs.each, 
füur  hundred  idcs  (Cypritms  orfns)  of  differentsizes,  a  few 
«eis  and  ducks  in  the  proportion  of  one  to  each  carp.  He 
succeeded  very  well,  300  ducks,  loo  geese,  and  2  swans, 
making  this  pond  their  residence  for  the  summer.  Hc 
cxpected,  and  found  bis  cxpectations  fully  realised,  that 
thcse  aquatic  birds  would  furnish  a  good  deal  of  other  food 
for  the  carp,  Frogs  at  first  aboundcd,  but  the  ducks 
clearcd  thcm  off,  About  the  bcginning  of  Octobcr  1881. 
hc  had  about  50,000  very  fine  young  carp,  100  of  thcm 
weighing  about  2\  Ibs., ;  of  idcs  he  had  only  about  100. 
The  old  carp  had  incrcascd  iosizcfrom  100  to  150  per  ccnt. 
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the  ides  not  quite  so  much.     Frog  spawn  was  found  to  be 
good  food  for  ducks,  and  thus  increased  the  fishes'  food. 

The  number  and  sorts  of  fish  suitable  for  stocking  ponds 
depends  upon  many  circumstances,  especially  as  to  the 
amount  of  food  which  is  present,  whether  the  water  is  from 
a  stream  or  Springs,  and  many  other  conditions.  Boccius 
recommended  the  following  proportions  of  fish  as  suit- 
able for  stocking  an  acre  of  water:  200  brood  carp,  29 
brood  tench,  20  brood  pike.  North  cautions  the  fish- 
culturist  against  over-stocking,  observing  that  when  this  is 
done  the  fish  deteriorate.  Also  that  after  the  first  year 
their  numbers  should  be  diminished,  because  the  food  will 
be  less,  It  is  well  when  drying  a  pond  to  examine  whether 
the  contained  fish  are  well-fed  or  lean,  and  accordingly 
judge  whether  the  water  has  been  under-stocked  or  over- 
stocked. 

One  of  the  first  accounts  of  the  mode  of  hatching  coarse 
fish,  as  perch,  pike,  roach,  bream,  ide,  and  aspius,  is  by 
C.  F.  Lund,  in  the  transactions  of  the  Academy  of  Science 
of  Sweden  in  1761 ;  it  is  entitled  *Fiske  plantering/  The 
principle  is  a  box  placed  in  shallow  water  near  the  bank 
of  a  river,  where  the  water  does  not  flow  over :  its  inside 
is  charred  by  fire  and  then  lined  with  bushes,  while 
its  sides  are  perforated  in  order  to  permit  free  access  of 
water  (see  plate  I,  fig.  5).  Here  the  parent  fish  are  con- 
fined,  and  when  the  eggs  have  been  deposited  the  old  fish 
are  usually  eaten  by  the  peasants,  who  are  not  particular 
as  to  the  taste  or  quality  of  their  food.  This  process  of 
spawning  and  hatching  coarse  fish  which  breed  in  summer 
has  been  improved  upon  by  Mr.  Oldham  Chambers,  who 
has  made  the  sides  movable,  so  that  they,  with  the  bushes 
and  adherent  ova,  can  be  transported  in  carrying-boxes  to 
desired  localities. 


River  and  Pond  Fishes.  ^I 

The  fish-culturist  who  has  decided  upon  raising  food 
fishes  in  a  pond  has  first  to  investigate  what  indigenous  or 
foreign  forma  are  best  sulted  for  his  purpose?  In  the 
following  brief  summary  the  salmonidx  and  anadromous 
fish  are  excluded,  as  they  form  a  separate  subject  for 
inquiry, 

The  perch  {Perea  fluviatilis)  is  a  well-known  gregarious 
fresh-water  form  which  inhabits  lakes,  ponds,  canals,  and 
rivers,  tnore  especially  frequenting  deep  holes  or  where 
there  is  a  gentle  current,  preferring  the  sides  to  the  more 
rapid  parts  of  streams.  Occasionally  it  will  descend  to  salt 
watcr,  and  when  found  in  such  localities,  or  where  it  is 
brackish,  it  is  highly  csteemed  ;  on  the  contrary,  in  miiddy 
ponds  it  loses  its  flavour;  it  is  generally  he!d  in  good 
repute  as  a  table  fish.  Being  very  fond  of  fish  fry  it  Is  not 
an  advisable  form  in  salmon  or  trout  waters.  At  its  third 
ycar,  and  when  about  6  inches  in  length,  it  commcnces 
spawning,  depositing  from  20  to  28,000  ova.  It  does  not 
oftcn  cxceed  3  Ibs.  in  weight. 

In  the  United  States  Section  is  shown  an  apparatus, 
Macdonald  Egg  Reei.  (platc  IV,  fig.  23)  for  dcaling  with 
adhesivc  eggs,  the  mucus  on  which  hardcns  under  water. 
The  eggs  are  takcn  upon  cotlon  yarn,  which  is  drawn  up 
through  a  funncl  into  which  the  milt  and  eggs  had  becn 
squeezcd  from  the  spawning  fish.  Tlie  thread  covered 
witli  adliering  eggs  is  rollcd  upon  a  wooden  reel  and 
sent  in  damp  cloths  to  its  dcstination.  On  arrival  the 
cütton  cord  is  cut  into  Icngths  of  10  or  12  inches,  and 
suspcndcd  in  glass  hatchlng-jars. 

The  burbot,  or  ccl-pont  {Lata  vulgaris),  prefers  clcar  and 
still  rivers   and  lakes,  at  Üic  bottom  or  sides  of  which  it 
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lurks  in  holes  or  crevices  among  the  stones,  or  even  skulks 
in  rat-holes  or  cavities  under  banks.  In  stews  it  fattens 
well,  as  it  will  eat  almost  any  animal  substance.  It  has  long 
been  esteemed  a  great  luxury ;  its  flesh  is  white  and 
delicate,  but  its  liver  is  its  most  delicious  morsel.  It  is 
found  in  the  county  of  Durham  ;  also  in  sluggish  Yorkshire 
rivers,  in  Norfolk,  in  the  Trent  and  its  affluents  in  Notting- 
hamshire  and  Staffordshire ;  in  the  great  east  fen  of  Lin- 
colnshire,  and  also  in  Cambridgeshire.  It  breeds  fron> 
December  to  March,  depositing  at  least  128,000  eggs.  It 
appears  to  be  decreasing.  It  is  usually  found  up  to 
2  Ibs.  or  3  Ibs.  weight  in  this  country,  but  occasionally 
larger. 

The  pike  or  jack  {Esox  lucius\  is  a  strong,  active,  and 
voracious  fish,  consuming  its  smaller  neighbours,  preferring 
still  and  placid  waters  where  weeds*  abound,  and  among 
which  it  will  lurk.  When  emboldened  by  hunger  nothing 
comes  amiss,  and  it  has  been  suggested  that  in  lakes  where 
trout  are  numerous  and  of  small  size  it  may  be  a  good  plan 
to  introduce  a  few  male  pike  to  keep  down  the  numbers^ 
and  thus  proportion  them  more  to  the  amount  of  food. 
The  same  plan  has  likewise  been  employed  among  coarse 
fish.  Of  its  value  as  food  opinions  differ,  but  the  river 
are  superior  to  the  pond  ones.  It  has  been  observed  that 
boiled,  it  is  insipid  ;  stewed  with  spices  and  a  bottle  of  good 
old  crusted  port,  it  becomes  passable ;  stufTed  and  baked,  it 
is  perhaps  a  trifle  better;  filleted,  it  is  almost  nice.  In 
some  trout  rivers  it  appears  to  have  entirely  destroyed 
the  native  races.  In  carp  ponds  it  is  said  to  prevent  the 
Cyprinidae  from  becoming  lazy  by  chasing  them  about, 
Breeding  in  March  and  April,  it  deposits  from  700,000  at 
28  Ibs.  to  292,320  eggs. 

Carp  (Cyprinus  carpid). — Hardy  and  tenacious   of  life. 


wary  in  a  State  of  nature,  but  readily  tamed,  it  is  most 
.requently  found  in  ponds,  canals,  sluggish  picces  of  walcr 
or  slow-fiowing  rivers,  Its  flavour  is  frcquently  muddy, 
to  obviate  which  it  is  found  advisable  to  retain  it  for  some 
weeks  in  a.  stew,  through  which  a  supply  of  watcr  flows. 
It  can  be  conveyed  long  distances  in  well-boats,  througli 
which  water  is  allowed  to  pass  ;  and  experiments  madc  in 
America  show  that  it  can  be  transported  in  raihvay  vans 
when  only  sufficient  watcr  is  sent  that  will  cover  its  back, 
and  it  has  thus  been  carried  for  nearly  four  days  without 
ill-effects.  It  is  supposed  to  commence  breeding  at  three 
years  old,  in  May  or  June,  according  to  the  character  of 
the  scason  ;  the  eggs  devclop  quickly,  the  cyes  becoming 
visible  as  early  as  the  fifth  or  sixth  day,  and  on  the 
twelfth  or  sixteenth  the  young  hatches.  Carp  of  about 
4  or  s  Ibs.  has  from  400,000  to  500,000  eggs.  This  fish  is 
lai^ely  cuUivated  for  food  in  some  countries,  whilc  in  Paris. 
in  spite  of  an  abundant  supply  of  marine  and  fresh  water 
forms,  it,  wth  the  exception  of  salmon  and  trout,  is  con- 
sidered  the  most  desirable  form.  In  this  country  the  best 
are  from  rivers,  next  such  as  come  from  large  lakes,  and 
the  most  inferior  from  muddy  ponds.  It  mostly  subsists  on 
vcgetable  food,  but  also  on  worms  and  larvic  of  water 
insects  which  it  tums  up  from  the  mud  with  its  liead  ;  also 
refuse  from  slaughter-houscs  and  rcscrvoirs.  It  may  be 
considercd  as  in  season  from  October  untü  April.  To 
improve  thcir  flavour  Mr.  Tüll  castratcd  them,  as  Iie  asserted, 
witli  exccilcnt  rcsults.  It  is  found  up  to  twenty  pounds* 
weight  in  this  country.  In  employing  carp  as  food  üshes 
grcat  carc  is  vcry  desirable  in  selecting  the  race  whicli  ts 
going  to  be  imported  ;  in  Germany  and  cisewhcrc,  therc  arc 
three  varieties  which  are  cultivated — the  common  carp,  the 
mirror  carp,  and  the  leather  carp.     Of  these  three  raccs  the 
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mirror  carp  is  considered  the  superior,  being  the  most  hardy 
form,  and  bearing  up  best  against  injuries.  Some  fish- 
culturists  make  a  speciality  of  raising  forms  possessing  very 
few  scales  ;  sometimes  these  are  restricted  to  a  Single  row 
along  the  lateral  line,  or  a  strip  along  the  back.  Crucian 
carp  (Carassius  vulgaris)  will  cross  with  this  form,  the  pro- 
geny  being  almost  worthless  for  the  table.  The  crucian 
and  gold  carp  should  not  be  permitted  in  the  same  ponds 
as  the  common  carp. 

Carp  require  a  hatching-pond,  which  should  not  exceed 
one  to  one  and  a  half  feet  in  depth  or  less  in  parts,  and 
having  weeds  in  it  on  which  the  eggs  are  deposited. 
Secondly,  a  breeding-pond  about  the  same  depth ;  and 
thirdly,  a  culture  or  regulär  carp  pond.  Should  suffi- 
cient  food  not  be  naturally  present,  the  fish  must  be  fed, 
but  never  in  the  same  spot,  as  they  become  languid  and 
lazy;  the  flesh  of  a  carp  that  does  not  take  exercise  is 
rarely  firm.  They  should  have  a  little  food  at  a  time — early 
in  the  moming  and  late  at  night,  or  in  very  warm  weather 
only  in  the  evening.  Pond  carp,  observes  Hessel,  are  accus- 
tomed  to  other  food  than  river  carp.  The  former  confine 
themselves  to  worms,  larvae  and  plants,  while  those  living 
in  streams  find  all  sorts  of  animal  and  vegetable  refuse  : 
these  latter  can  also  stand  a  greater  amount  of  food,  as  the 
-current  materially  inclines  them  to  take  more  exercise,  thus 
increasing  their  appetite ;  while  when  feeding  on  unwhole- 
some  or  spoilt  food,  or  food  left  to  spoil  due  to  not  being 
«aten,  will  produce  disease.  An  old  rule  was  to  feed  carp  in 
spawning-ponds  both  before  and  during  spawning,  in  order 
to  prevent  their  hunting  for  food  and  consuming  their 
own  eggs.  After  spawning,  the  adults  should  be  removed. 
Too  many  young  fish  should  not  be  left  in  one  pond,  but 
in  cold  countries  they  may  remain  two  summers. 
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In  the  United  States  Section  are  two  plans  for  trans- 
porting  carp,  the  first  one  used  being  termed  a — 

Carp  Transportation  Can. — Thia  is  a  cylindrical 
tin  can,  encascd  in  wood,  with  the  top  slightly  contracted 
to  prevent  splashing. 

Diameter,  lo  inches;  height,  13^  inches;  capacity,6galIons. 

This  can  holds  ten  three-iiich  carp.  It  was  formerly 
extensively  used  in  the  transportation  of  this  species,  but 
it  is  now  seldom  employed,  as  small  pails  are  found  more 
convenient,  less  expensive,  and  equally  satisfactory. 

Carp  Transportation  Crate. — A  wooden  crate,  pro- 
vided  with  sixteen  two-quart  tin  pails,  arranged  in  two  tiers, 
separated  by  a  wooden  partition. 

Length,  32  inches  ;  width,  18  inches  ;  depth,  14  inches. 

This  crate  has  now  alroost  wholly  supersedcd  the  morc 
cumbersome  and  expensive  cans.  In  shipping  cans  in- 
tended  for  different  persons  in  the  same  section  and  placcd 
together  in  the  same  crate,  each  is  provided  with  a  tag 
bearing  the  nanie  of  tht  consignee.  On  its  arrival  at  the 
proper  railroad  ccntrc,  the  crate  is  opencd  by  the  cmploy^s 
of  the  express  Company,  and  the  cans  reshipped  to  the 
parties  for  whom  they  are  intended. 

The  gudgeon  {Gobio  fluvialilis)  is  a  small  gregarious 
river  fish,  selccting  placcs  whcre  the  current  is  not  strong 
and  the  bottom  sandy  or  gravelly,  seeking  the  shallows 
during  the  warm  months,  but  returning  to  deepcr  watcr 
in  the  wintcr.  They  will  succecd  in  some  ponds,  whether 
muddy  or  cicar,  and  havc  been  even  observcd  to  breed 
thcrc,  although  the  bottom  was  ciayey.  It  breeds  from 
April  until  June,  depositing  its  eggsin  shallows,  wherethey 
hatch  in  about  u  month.  Thosc  from  rivers  are  a  very 
d'-lWte  fish,  and  are  often  termed  the  "  river  smclt"  They 
>d  food  for  olher  fishcs. 
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The  roach  {Leuciscus  rutilus)  is  a  gregarious  fresh-water 
fish,  preferring  clear  and  still  waters,  found  feeding  at 
night  on  the  shallows,  but  retiring  to  the  deeper  parts 
during  the  daytime.  It  is  in  little  estimation  for  the  table, 
but  useful  as  food  for  other  fishes.  It  breeds  in  May  and 
June. 

The  chub  (Leuciscus  ceplialus)  is  found  in  rivers,  where  it 
frequents  localities  overhung  by  banks  and*trees,  the  eddies 
of  weirs  or  bridges,  about  mills  and  in  other  suitable  places. 
It  is  a  coarse,  bony  fish,  spawning  in  April  and  May. 

The  dace  {Leuciscus  vulgaris)  is  another  gregarious 
river  fish,  not  much  esteemed  for  the  table,  but  which  forms 
useful  food  to  its  better  class  of  neighbours,  while  its  bright 
silvery  sides  render  it  very  suitable  as  bait  for  pike.  It 
spawns  in  June,  and  one  of  28  ounces  contained  480,480 
eggs. 

The  rudd  {Leuciscus  erythrophtkalmus)  is  a  gregarious 
fish  found  in  many  rivers,  canals,  lakes  and  ponds.  It 
is  not  much  esteemed  for  the  table,  but  some  anglers  prefer 
it  to  dace  as  a  bait,  when  troUing  for  pike,  as  it  is  more 
tenacious  of  life.     It  breeds  in  April  and  May. 

The  minnow  {Leuciscus  phoxinus).  During  the  summer 
this  pretty  little  fish  is  found  in  large  shoals  near  the 
surface,  but  more  or  less  conceals  itself  during  the  cold 
months,  while  it  prefers  clear  and  rapid  water.  It  spawns 
in  June,  and  the  young  are  hatched  about  the  sixth 
day. 

The  tench  (Tinea  vulgaris)  inhabits  lakes  and  ponds,  be- 
coming  more  or  less  dormant  during  the  winter  months.  It 
is  very  tenacious  of  life,  and  some  esteem  it  as  good  food. 
It  breeds  in  June,  and  upwards  of  250,000  ova  have  been 
taken  from  one  fish.  A  golden  variety  has  been  introduced 
in  this  country  and  extensively  propagated;  but  as  food 
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it  is  inferior,  while  it  is  niore  readily  perccived  by  its 
eneniics. 

The  bream,  or  carp  bream  [Abramis  brama)  is  a  gre- 
garious  fish  found  in  rivers,  canals,  lakes,  and  ponds, 
thriving  best  in  lai^e  pieces  of  water,  in  quiet  rivers,  and 
sometimes  in  enormous  shoals,  as  in  the  Norfolk  broads 
or  Irish  lakes.  It  spawns  in  May,  Altliough  by  some 
it  is  Said  to  be  good  for  eating,  others  reject  it  as  bony, 
muddy,  insipid,  and  only  fit  for  pike  and  other  predaceous 
fishes. 

The  white  bream,  silver  bream,  or  breamflat  {Abramis 
blicca),  has  much  the  same  habits  as  the  last,  than  which 
it  is,  if  anything,  considered  as  still  morc  inferior,  but 
good  as  food  for  pike. 

The  loach  (Nemacheilus  barbatiila). — This  little  fish  is 
found  in  rivers  and  brook.'i,  when,  if  disturbed,  it  darts  away 
or  stlrs  up  tlie  mud  for  concealmcnL  It  generally  hides 
itseir  under  stones  or  other  objects,  and  is  mostly  nocturna! 
in  its  habits.  It  brceds  in  March  and  April.  It  is  a  very 
good  bait  for  trout,  perch,  pike,  and  ecls. 

The  eel  (Afigttilla  vulgaris). — The  common  eel,  almost 
cosmopolitan  in  its  distribution  and  a  catadromous  form, 
dcscends  to  the  sea  to  deposit  its  numerous  ova.  while  it 
inhabits  all  pieces  of  fresh  water  to  which  it  can  obtain  ac- 
cess,  thriving  better  in  rivers  having  muddy  bottoms  than 
in  those  which  arc  gravcÜy  ;  migrating  twice  a  year — in 
the  autumn  to  the  sea  for  breeding  purposcs  ;  in  the  com- 
raenccment  of  sumraer  from  the  sea,  the  lalter  being 
almost  entirely  confined  to  small  fry,  tcrmed  elvers  in 
somc  localitics.  In  the  winter  ecls  conceal  themselves  in 
the  mud.  Thcy  arc  very  dcstructive  to  the  spawn  of  other 
fisbes,  conscqucntly  are  not  always  advisable  in  üsh-ponds. 
Uollaad  supplics,  at  the  Icast,  half  the  amouot  of  ecls  con- 
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sumed  in  this  country,  deriving  in  exchange  a  considerable 
income ;  while  we,  who  find  our  local  supply  insufficient,  do 
not  take  steps  to  prohibit  the  sale  of  elvers,  or  young  eels^ 
which  are  captured  in  quantities  and  pressed  into  what  are 
called  elver  cakes,  1408  fish  going  to  ilb.  weight  These 
elvers  ascend  some  of  our  rivers  (as  the  Severn)  in 
millions,  and  would  prpve  very  remunerative  if  reared  in 
suitable  localities,  besides  obviating  the  present  necessity 
of  eels  being  imported  from  abroad. 


Foreign  Fish  for  Acclimatisation. 

Some  fish-culturists  advocate  the  introduction  into  this 
country  of  foreign  forms  of  fish,  either  from  the  continent 
of  Europe  or  more  distant  climes.  Such  a  proceeding  may 
be  beneficial  or  may  be  entirely  the  reverse.  The  first 
consideration  should  be,  if  the  stranger  is  a  large  consumer 
of  vegetables  or  flesh,  and  whether  sufiicient  exists  for  his 
consumption  where  it  is  proposed  to  acclimatise  him. 
Anadromous  forms,  as  the  salmon  or  shad  for  instance,  as 
a  general  rule  merely  enter  our  rivers  just  prior  to 
spawning  time,  a  period  when  they  require  but  little  food, 
and  conscquently,  until  spawning  is  over,  do  not  need  any 
very  large  amount  of  sustenance.  Camivorous  forms,  as 
pike,  may  be  useful  to  diminish  too  lai^e  a  number  of 
coarse  fish  in  a  river  where  they  are  in  excess  of  its  capa- 
bilities  for  supplying  them  with  food ;  but  when  the  wished- 
for  diminution  has  occurred,  they  still  continue  their 
depredations,  and  may  deplete  the  fisheries  to  too  great  an 
extent.  Attempts  were  made,  which  were  fortunately  un- 
successful,  .to  introduce  the  Silurus  glanis  into  our  rivers,  a 
fish.with  an  insatiable  appetite,  and  when  large,  of  but  little 
value,  except  for  the  oil  which  can  be  obtained  from  it,  and 
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which  Proressor  Rudolph  Hessel  described  as  having  hablts 
similar  to  the  carp,  lying  on  mudbanks,  or  feeding-places  of 
this  fish,  becoming  its  most  dangerous  enemy  and  insatiablc 
destroyer. 


Artificial  Hatching  of  Marinf.  Fishes. 

The  principle  acted  upon  in  some  freshwater  fisheries  of 
supplying  undue  depletion  by  artificial  hatching  of  fish  has 
likewise  been  attempted  in  the  United  States  with  respect 
to  sea  fisheries.  It  is  carried  out  thcre  by  Government 
Commissioners,  who,  unwilling  to  regulate  the  modes  of 
capture,  but  obscrving  the  evident  impoverishment  of  the 
fisheries,  plainly  perceive  the  inutility  of  expecting  the 
fishermen  to  stock  public  waters  at  their  own  cxpense,  and 
where  cveryone  might  indiscriminatcly  capture  the  produce. 
Herewe  go  on  a  much  simpler  plan ;  ignorc  the  complaints 
of  the  fishermen  that  the  inshore  fisheries  are  being 
deplcted,  assert  they  are  Ignorant  of  what  they  are  com- 
plaining  about,  be  incredulous  of  the  Statements  of  s 
fröm  other  countries,  profess  to  bclievc  that  the  e 
rise  in  the  cost  of  fresh  fish  is  diie  to  some  trick  of  the  fish- 
selling  trade,  and  calmty  await  the  time  when  our  fiat-fish 
fisheries  have  foUowed  those  of  our  oysters,  leaving  un- 
touched  the  question  of  why  it  is  that  now  at  least  two  or 
three  timcs  the  amount  of  netting,  number  of  men,  and 
of  tonnagc  of  boats  are  neccssary  to  obtain  a  similar  amount 
of  fish  to  what  was  taken  at  the  commenccment  of  this 
Century. 

The  first  species  which  the  United  States  Fish  Com- 
missioners attempted  to  propagatc  on  a  largc  scaic  was  an 
anadromous  shad.  Alosa  sapiäissima  (a  gcnus  of  which  wc 
posscss  species  in  this  country),  which 'up  to  1877  had  bccn 
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chiefly  artificially  carried  on  in  floating  boxes,  connected  in 
a  gang  by  cords,  the  foremost  being  held  in  its  place  by  an 
anchor.  It  was  found  that  during  streng  currents  there  was 
sufficient  movement  for  the  eggs ;  but  when  the  tide  was 
slack  they  rested  in  masses  at  the  bottom  of  the  boxes,  and 
in  consequence  suffered  greatly,  being  very  liable  to  fungus, 
especially  when  the  temperature  was  high,  unless  shaken 
up  by  the  hand ;  while  during  storms  or  floods  they  were 
not  infrequently  upset  or  carried  away.  In  1877  Mr. 
Ferguson  invented  his  Plunging-BUCKET  (plate  III, 
figs.  15,  16),  which  apparatus  had  a  great  superiority  over 
floating  boxes,  especially  in  hatching  eggs  in  waters 
where  all  currents  were  absent;  also  because  a  cooler 
Stratum  of  water  could  be  readily  reached  when  the 
surface  was  too  hot  for  the  proper  development  of  the 
eggs,  a  condition  always  present  when  the  temperature 
rose  above  80°  By  covering  the  tops  of  the  buckets  with 
Caps  of  wire  gauze  they  might  be  sunk  to  the  required 
depth  where  a  cool  Stratum  existed,  and  that  without  any 
escape  of  the  ova.  The  apparatus  is  thus  described  : 
"  It  was  placed  upon  a  large  scow,  50  feet  long  and  19  feet 
wide,  and  consists  of  a  shafting  along  the  centre  of  the 
scow,  upon  which  at  intervals  are  placed  irregularly  formed 
cams,  which  have  a  long  and  a  shcrt  side.  This  is  ac- 
complished  by  making  the  outline  of  the  cams  two 
intersecting  cycloid  curves,  which  produces  upon  the  lever 
foUowing  its  circumference  a  quick  fall  and  slow  rise  at 
the  extreme  end.  A  steam-engine  is  the  motive  power 
revolving  the  shafting  and  cams.  To  the  ends  of  the 
levers  are  suspended  cy linders  of  sheet  iron,  from  i  J  to  2 
feet  in  diameter,  having  a  wire-cloth  bottom,  and  within 
these  cylinders  the  eggs  are  placed.  The  rise  and  fall  in 
the  water  does  not  exceed  5  inches.     A  slow  revolution 
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of  the  shafting  produces  all  the  agitation  in  the  water 
essential  to  the  welfare  of  the  eggs,  a  more  rapid  motion 
having  a  tendency  to  draw  the  eggs  hard  against  the  wire- 
cloth.  The  slow  rise  and  quick  fall  of  the  cylinders  also 
saves  the  eggs  from  this  injury,  as  the  effect  is  to  throw 
the  eggs  high  up  as  the  bücket  goes  down,  while,  as  it 
rises  slowly  up,  they  fall  gently  to  the  wire-cloth  bottom." 
Each  bücket  will  hold  20,000  shad  eggs.  In  many 
localitics  whcrc  this  artißcial  shad  propagation  has  been 
carried  on  the  success  has  been  very  grcat  In  1867 
two  million,  aud  in  1S69  four  million,  were  hatched  in  the 
Connecticut  river;  and  in  1S73  the  lai^est  catches  were 
made  that  haveoccurred  since  iSii,  In  the  river  Hudson, 
it  was  reported  that  the  takc  of  shad  was  the  greatest  that 
had  been  scen  for  fifteen  ycars,  and  the  results  of  its 
culturc  were  beginning  to  be  seeu.  In  short,  in  many 
localitics  where  tliis  artificial  propagation  has  been  carried 
out,  the  incrcasc  of  fish  has  been  niost  reniarkable  ;  while 
new  colonies  of  thcm  have  evcn  been  established. 

Wricht'sSubmerged  Wave-actiox  Hatciiing-Box. 
— (Platc  III,  hg.  19). — A  cubical  box,  with  a  hinge  cover  of 
wire-cloth,  the  sides  being  of  galvanised  iron  ;  the  bottom, 
which  is  of  the  same  material,  bcing  provided  with  circular 
opcnings  an  inch  in  diameter,  cach  covered  with  valves 
opening  upward  to  admit  watcr  from  bcncath.  In  the  in- 
terior  of  the  box,  an  inch  above  the  valves,  is  a  wirc-tray 
upon  which  the  eggs  are  allowed  to  rest.  and  through 
which  the  »vater  can  rcadily  pass.  The  sides  of  the  box 
are  prolongcd  downward  to  form  an  cxpanding  rim,  which 
serves  to  dcflect  the  current  upward  through  the  eggs, 
The  whole  is  suspended  from  a  float,  and  hcld  in  position 
by  mcans  of  a  small  wcight  fastcned  to  the  bottom. 

Length,  10  inchcs;  width,  10  inchcs;  depth,  12  inches. 
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This  box  was  invented  for  hatching  eggs  of  the  shad. 
It  is  claimed  to  be  suitable  for  open  streams  where  the 
current  is  too  slight  to  admit  of  the  use  of  other  ap- 
paratus. 

Macdonald's  Egg-TrAnsportation  Crate. — A  crate 
containing  18  shallow  trays  or  wooden  frames  with  wire- 
cloth  bottoms,  incased  in  canvas,  and  secured  by  frames 
connected  by  leather  straps. 

Length,  16  inches;  height,  15  inches;  width,  14  inches. 

This  crate  is  used  for  transporting  the  eggs  of  the  shad 
fora  distance  of  fifty  to  one  hundred  miles.  The  bottoms 
of  the  trays  are  covered  with  wet  cloths,  upon  which  the 
eggs  are  spread.  Each  tray  holds  from  10,000  to  15,000 
shad  eggs.  When  filled,  they  are  incased  in  the  cloth 
Cover,  securely  strapped  together,  and  shipped  by  boat  or  rail 
to  the  hatchery. 

This  apparatus  marks  the  beginning  of  the  dry  transpor- 
tation  of  shad-eggs,  and  has  been  successfully  used  in  the 
work  of  the  United  States  Fish  Commission  for  the  past  two 
years. 

Fish  Commission  Transportation  Can. — ^A  cyh'n- 

drical  can  of  block-tin,  the  top  of  which  is  contracted,  and 

provided  with  a  cover  to  prevent  slashing  of  water  while 

in  transit 
Height,   24  inches;  diameter,    14  inches;   capacity,  12 

gallons. 

This  can  is  more  extensively  used  than  any  other  kind  for 

the  transportation  of  young  shad,  and  proves  very  satisfac- 

tory.     The  contraction  of  the  neck,  giving  only  a  h'mited 

free  surface,  prevents  any  violent  agitation  of  the  water. 

Ferguson's  Transportation  Can. — A  cylinder  of 

block-tin,  with  movable  top  fitted  with  a  rubber  rim,  and 
thumb-screws  for  rendering  it  water-tight. 

G  2 
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24  incbes  high  and  14  inches  in  diameter.  Capacity,  1 3 
gallons. 

This  can  is  provided  with  nipple  attachments,  by  means 
of  which  sevcral  can  be  connected,  so  that  a  current  of 
water  will  flow  from  one  to  another,  thus  giving  a  circulation 
during  transiL  This  can  carries  from  15,000  to  30,000 
shad. 

The  ova  of  the  cod  have  been  artificially  propagated,  as 
it  was  considered  possiblc  not  mcrely  to  increase  the  supply 
wherc  it  alrcady  existed.  but  also  to  establish  nc\v  fisheries 
in  places  whcre  the  young  should  be  turned  out.  The  best 
rcsults  are  said  to  havc  becn  obtained  at  Gloucester,  Mass., 
where  those  rcleased  were  known  to  live,  as  many  young 
fry  were  observed  playing  round  the  wharves  where  young 
cod  had  never  becn  previousiy  seen.  The  eggs  having 
becn  taken  in  a  pan  having  a  Httlc  watcr  in  the  bottom, 
and  the  milt  was  at  once  added,  afler  which  water  was 
slowly  mixed  at  intervals  until  the  pan  was  füll.  But  for 
successful  hatching  it  appears  necessary  to  give  a  certain 
change  to  the  water,  and  partially  kccp  sediment  from  the 
eggs.  Various  contrivances  have  becn  invcnted  in  Order 
to  ensure  this  rcsiilt ;  one  known  as  Chester's  SEMI- 
ROTATING  hatcher  (plate  IV,  fig.  24)  is  tlius  described  :— 

his  consists  of  a  tin  cylinder,  18  inches  in  diameter. 
and  24  inches  deep ;  with  four  rectangular  openings,  cach 
l\  inches  wide,  extending  from  near  the  bottom  to  within 
5  inches  of  the  top.  These  and  the  bottom  of  tlie 
cylinder  arc  covered  with  wire-cloth,  to  prevent  the  ^[gs 
from  escaping,  or  the  dirt  from  entcring.  On  the  outsidc 
of  the  cylinder,  along  one  side  of  cither  opening,  arc 
placed  Strips  or  packcts  of  tin,  at  an  angle  with  the 
sidc,  and  extending  partially  over  the  openings,  so  that 
the  adjaccnt  pockets  face  in  oppositc  directionr.     As  the 
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cylinder  rotates  on  its  axis,  the  water  is  forced  In  at  the 
two  opposite  openings  and  out  at  the  others.  Beneath  the 
wire-cloth  bottom  are  four  more  Strips  of  tin,  radiating 
£rom  the  centre,  and  placed  at  such  an  angle  that  the 
rotation  of  the  cylinder  presses  the  water  against  them  and 
up  through  the  bottom.  The  whole  is  placed  in  a  trough 
nearly  fiUed  with  constantly-changing  water,  and  sunk  to 
such  a  depth  that  the  water  nearly  fills  it  The  cylinder 
turns  on  a  pivot,  the  power  being  supplied  from  the  engine 
by  means  of  shafting,  to  a  horizontal  arm  firmly  fixed  to 
its  axis,  and  is  kept  constantly  turning  back  and  forth 
through  an  arc  of  90°,  thus  keeping  the  water  changing,  and 
giving  the  eggs  a  tendency  towards  the  top  centre.  With 
this  process  fairly  good  results  have  been  obtained.  The 
time  required  for  the  development  of  the  eggs  varied 
greatly,  being  considerably  affected  by  the  temperature  of 
fhe  surrounding  water.  Of  those  of  the  cod  taken  on 
November  ißth  the  first  hatched  in  thirteen  days,  while  some 
ofthose  secured  on  December  i/th  required  fifty-one  days. 

It  was  found  that  spawning  fish  could  be  coUected  oft" 
the  American  coast  with  little  difficulty,  and  brought  to 
the  harbour  alive  in  a  common  welled  smack,  and  then 
transferred  to  the  hatchery,  where,  if  necessäry,  they  can 
remain  to  ripen,  and  thus  hundreds  of  milHons  of  eggs  can 
be  secured  in  a  Single  season.  The  young  hatch  well,  and 
appear  hardy  ;  and,  as  observed  from  the  ovaries  of  25  good- 
sized  cod-fishes,  if  all  the  eggs  were  hatched,  would  furnish 
more  fish  in  number  than  are  captured  in  one  year  by  the 
combined  fleets  of  cod  fishermen  from  all  the  different 
fishing  ports  in  the  United  States  during  the  most 
prosperous  season. 

Wave  Hatching-Box.  (Platell,  fig.  13.)— A  rectangular 
box,  with  a  wire-cloth  bottom  and  openings  covered  with 
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the  same  material  on  the  sldes.  Just  below  thesc,  on  thc 
oiitside  of  the  box,  arc  wooden  strips  which  serve  as  floats 
for  holding  the  box  in  the  proper  position  in  tlie  water, 

Length,  32  inches  ;  width,  17  inches  ;  depth,  16  inches  ; 
float,  3  inches  wide. 

This  box  is  employed  in  open  strcams  for  utllising 
currents  causcd  by  thc  action  of  the  wavcs.  The  box,  when 
placed  in  the  water,  sinks  to  such  a  depth  tiiat  the  floats 
which  extcnd  around  its  exterior  rcsts  upon  its  surface. 
The  Upper  portions  of  these  floats  make  a  slight  angle  with 
the  surface,  so  that  each  wave  as  it  comes  in  contact  with 
the  float  runs  up  a  sUght  incline,  and  after  reaching  the 
highcst  point,  passes  down  into  the  box,  thus  giving  3 
constant  circulation,  and  the  best  possible  motion  to  floatlng 
eggs.  The  original  form  of  box  was  supported  by  hoUow 
air-tight  tin  cylinders,  as  shown  in  plate  II,  fig.  10. 

Brackett's  Hatching-Box.  (Plate  I,  fig.  4.)— A  rect- 
angular  box  of  wood,  the  front  end  of  which  slopes  inward 
at  an  angle  of  45°  for  the  purposc  of  dcflecting  thc  current. 
The  bottom  is  covered  with  wire-cloth,  and  thc  water  is 
forced  through  it  by  mcans  of  a  tide-strip  attached  to  its 
further  edge. 

Length.  22  inches;  width,  20  inches;  depth,  12  inches. 

BRVA.M's  FlSH-HATCUlNC  BOX  (plate  II,  figs.  II  &  12) 
may  be  employed  in  shallows,  or  in  stormy  and  agttated 
waters,  It  has  its  riding  or  breasting  end  inclined  and 
supported  upon  the  surface  of  thc  watcr  by  floats,  at  right 
angles  to  the  lengtli  of  the  box. 

Parker's  Rotating  Hatciier. — A  windlass  con- 
nected with  a  System  of  cog-whcels,  which  communicatc 
motion  to  thc  hatching-cylinder  by  means  of  an  cndless 
chain.  Tbe  cylinder  is  madc  of  pcrforated  tin  and  wirc- 
*\  to  admit   of  a  free   circulation   of  water.     On  the 
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inside^  suspended  from  the  axis,  is  a  small  basket  or  trough 
which  contains  the  eggs.  Diameter  of  hatching-cylinder, 
10  inches ;  width,  4  inches. 

The  motion  is  communicated  to  the  windlass,  and  thence 
through  the  clock-work  to  the  hatching-cylinder,  by  means 
of  a  weight  which  is  suspended  from  the  end  of  the 
windlass  rope.  The  weight  is  raised  by  means  of  a  crank 
attached  to  the  windlass,  and  the  distance  through  which  it 
falls  is  considerably  shortened  by  the  use  of  compoimd 
puUeys. 

Automatic  Transportation  Can. — A  cylindrical 

can  of  copper,  with  contracting  neck  to  preyent  slushing, 
and  a  movable  cover,  the  centre  of  which  contains  a  brass 
plate  with  tubulär  openings,  through  which  the  water 
enters  and  escapes.  Height,  18  inches;  diameter,  14 
inches. 

To  the  inner  end  of  the  outflow-pipe  is  attached  a  wire 
frame,  covered  with  cloth,  which  serves  as  a  strainer  to 
prevent  the  escape  of  the  fish.  The  outer  end  of  the  other 
tube  communicates  with  a  reservoir  of  water  by  means  of 
rubber  tubing.  When  several  cans  are  fed  by  the  same 
reservoir  they  are  placed  side  by  side,  and  so  connected  that 
the  water  passes  readily  from  one  to  the  other. 

The  eggs  of  pollack  {Gadus  pollachius)  have  been  likewise 
artificially  treated  in  the  United  States ;  although  they  float 
similarlyto  those  of  the  cod,  they  are  smaller,  and  appearto 
develop  more  rapidly,  hatching  at  most  in  five  or  six  days 
with  water  of  the  ordinary  temperature.  A  23^  Ib.  fish  had 
over  4,000,000  eggs ;  and  a  13  Ib.,  2,500,000. 

Haddock's  eggs  were  hatched  in  8  or  9  days  in  a  floating 
box. 

Herring's  eggs  adhere  to  any  substance  they  are  first 
brought  into  contact  with.     Consequently  they  should  at 
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once  be  placcd  in  the  Situation  it  is  proposed  thcy  shall 
remain  until  hatched.  Up  to  now  the  young  placed  in 
artilicial  hatcheries  have  been  found  to  die  after  tlie 
absorption  of  the  yolk  sac. 

In  the  Exhibition  is  an  apparatus  for  hatching  Deep 
Sea  Floating  Eggs  (plate  IV,  figs.  23  &  29),  invented  by 
Mr.  Oldham  Chambers  upon  the  same  principle  as  the 
"  Thorough  "  Vase  for  rearing  trout  fry,  with  this  exccption, 
that  the  supply  pipes  are  perpendicular  and  perforated 
not  only  at  an  angle  of  45  degrees,  but  with  an  upward 
tcndency,  thus  asslsting  the  ova  to  float  during  the  period 
of  incubation. 

This  apparatus  is  intended  for  hatching  the  eggs  of  the 
cod. 

Mr.  Oldham  Chambers  also  exhibits  an  apparatus  for 
hatching  Deep  Sea  Adhesive  Eggs  (plate  IV.  fig.  27), 
such  as  the  herring,  consisting  of  an  oblong  box  about 
S  feet  in  length,  2  feet  in  width,  and  l  foot  in  depth,  in 
which  are  placed  screens  covered  with  musUn,  upon  whicb 
the  ova  are  deposited,  and  the  sea-water  passes  througb 
the  box. 

Marine  Vivaria. 

Among  subjects  well  worthy  the  attention  of  fish- 
culturists  are  the  formation  of  vIvaria  for  the  reccption  of 
marine  fishes,  so  that  a  constant  supply  for  the  market 
would  be  available,  even  at  such  periods  when  gales 
precludc  the  sea-fishermen  from  carrying  on  their  occu- 
pation.  These  vivaria  may  be  either  entirely  supplied  with 
Salt  water  by  tidal  influcncc,  or  they  may  be  lakes  wherein 
the  lower  [jortion  consists  of  salt  or  brackish  watcr  and  the 
Upper  of  fresh,  bcing  evcn  fcd  by  a  strcam.  In  order  to  bc 
-  pccuniary  success  the  nccessary  food  should  be  obtaül- 
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able  in  the  vicinity  at  a  cheap  cost,  whether  such  be  shell- 
fish,  fish,  meat  offal,  or  manufactured  substances.  Likewise, 
if  an  insufficient  local  demand  for  fish  is  present,  the  means 
of  inexpensive  and  easy  carriage  to  a  suitable  market 
should  exist  Several  such  vivaria  have  been  formed  on  a 
small  Scale  around  the  British  Isles,  at  various  times  by 
different  individuals. 

Farneil  drew  attention  to  a  salt-water  vivarium  for  fish 
near  North  Queensferry,  where  a  number  of  marine  forms 
were  kept  in  a  pond  about  20Ö  feet  long  and  five  fathoms 
deep,  and  into  which  the  tide  ebbed  and  flowed  twice  daily. 
All  the  fish  appeared  to  thrive  well,  especially  the  cod,  which 
were  found  to  be  firmer  in  the  flesh  and  thicker  across  the 
Shoulders  than  those  obtained  in  the  Firth  of  Forth. 
Yarrell  also  alluded  to  similarly  formed  vivaria  as  existent 
in  the  Orkneys  and  in  Fife.  At  Port  Logan,  in  Wigtonshire, 
an  excavation  existed  in  the  rock  about  fifty  feet  in 
diameter,  while  at  low  tides  about  eight  feet  of  water 
remained  in  the  basifl  and  an  additional  six  feet  at  high  tides. 
Here  cod  thrive  and  are  always  available  for  the  table. 
In  these  vivaria  it  is  necessary  to  regularly  feed  the  fish, 

The  Romans  were  accustomed  to  keep  fish  for  the  table 
in  large  vivaria,  some  of  which  were  suppHed  with  salt, 
others  with  fresh  water;  the  former,  however,  were  so 
expensive  as  to  be  only  within  the  means  of  the  wealthy. 
As  time  went  on,  these  stews  appear  to  have  been  frequently 
kept  by  their  owners  as  a  source  of  profit,  and  various 
modifications  from  time  to  time  were  introduced,  during  the 
course  of  which  it  seems  to  have  been  ascertained  that 
many  marine  forms  could  be  accustomed  to  a  fresh-water 
State  of  existence. 

This  phenomenon  of  marine  fishes  changing  their  condition 
of  life,  so  that  they  become  either  temporary  or  permanently 
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occupants  of  fresh  water,  has  for  centuries  atlracted  the 
attention  of  the  fish-culturist,  but  owing  to  local  circum- 
stances  it  has,  perhaps,  been  niore  rcmarkcd  upon  in  tropical 
than  in  temperate  climes.  But  cven  in  this  country  we  see 
the  anadromous  salmon,  shad,  flounder,  and  other  fishes 
ascending  our  rivers  for  brecding  purposes,  and  in  fresh 
watcr  the  cggs  of  some  are  hatched,  and  the  young  salmon 
resides  in  streams  until  sufficJcntly  old  to  adopt  its  parent's 
modc  of  life.  This  brings  us  to  consider  whcther  if  marine 
forms  enter  fresh  water,  and'  their  return  to  the  sea  is  cut 
off,  such  an  accident  is  necessarily  fatal  to  their  cxistence. 
In  the  brackish  water  of  the  Coum  river,  in  Madras,  half- 
beaks  {Heiniramphi),  niuUets  (Mugiliäic),  and  olher  marine 
fishcs  are  captured  months  after  the  annual  monsoon  com- 
munication  with  the  sea  has  been  closed;  Such  changes 
are  gradually  effected,  and  do  not  appear  to  lead  to  any 
stnictural  modifications  in  the  animals  affectcd.  In  short, 
some  marine  fishcs  niay  enter  pieccs  of  watcr  which,  losing 
their  saline  charactcr,  becomc  brackish  or  c\cn  fresh,  and 
such  changes  do  not  necessarily  occasion  their  death,  for 
they  may  thrive  in  such  situations. 

During  the  last  fcw  years  particular  attention  has  been 
dircctcd  to  a  siniüar  phenomenon  in  nortJiem  Europe,  but 
on  a  far  wider  scalc.  Certain  sea  fishes,  as  the  four-homed 
bull-head  (Cottus  quadrkornis),  a  marine  sucker  {Lifaris 
barbatus).  and  a  variety  of  the  common  herring,  have  been 
found  in  the  northem  portion  of  the  Baltic,  wherc  that  sea  is 
Icast  saline,  white  tlicy  appear  to  be  entirely  absent  from  its 
southcm  cxtremity.  whcrc  their  prescnce  would  naturally 
bc  expccted,  had  thcy  obtained  an  entrancc  from  the 
Gcrman  Ocean,  The  cxistence  of  thcse  fishcs  in  a 
nparativcly  leaner  and  smaller  condition  in  the  Baltic 
in  is  sccn  in  their  Arctic  relatives,  has  been  cxplaincd  by 
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supposing  that  they  are  the  remnants  of  a  fauna  which 
formerly  extended  into  the  Glacial  Ocean.  During  the 
later  portion  of  the  great  ice  age  most  of  Finland  and  the 
middle  of  Sweden  were  submerged,  while  the  Baltic,  which 
was  a  Gulf  of  the  Glacial  Ocean,  was  closed  at  its  southem 
extremity.  As  the  Scandinavian  continent  has  become 
elevated,  the  Baltic  has  been  cut  off  from  the  Arctic  Ocean 
by  the  northern  portions  of  Norway  and  Finland,  while  to 

• 

the  south  it  has  opened  a  communication  with  the  German 
Ocean.  Consequently  its  fishes  are  the  descendants  of  its 
former  glacial  marine  fauna,  and  not  products  of  Immigration 
through  the  Cattegat  These  fishes  '  still  remain  in  the 
northern  portion  of  the  Baltic,  as  if  inherited  instinct  told 
them  that  such  was  the  direction  in  which  their  ancestors 
resided.  And  now  the  water  is  almost  and  at  times  quite 
drinkable,  and  these  sea  species  have  come  to  be  residents 
in  almost  or  quite  fresh  water. 

The  foregoing  instances  show  how  marine  fishes  may 
either  voluntarily  enter  into  and  reside  in  fresh  waters,  as 
well  as  how  they  may  be  gradually  acclimatised  to  such, 
provided  the  change  \s  effected  by  degrees.  Also  that  not 
only  will  some  forms  thrive,  but  they  may  even  breed  under 
these  new  conditions.  It  has  often  been  observed*  that 
strictly  marine  predaceous  fishes  will  follow  anadromous 
forms  from  the  sea  long  distahces  up  rivers.  I  have  captured 
the  cock-up  {Lates  calcarifer)  as  far  Inland  as  Pegu,  in 
British  Burma ;  and  when  investigating  the  fishes  of  the 
Mahanuddi  river  in  Orissa  in  1867,  I  found  a  species  of 
saw-fish  (Pristis  Perrotteti)^  up  to  four  feet  in  length,  and 
at  least  forty  miles  from  its  mouth,  in  perfectly  sweet  water, 
and  beyond  tidal  influence.  I  likewise  obtained  others  in 
the  river  at  Pegu.  The  extension  of  this  species  has  also 
been  remarked  elsewhere,  for,  in  1857,  M.  de  La  Gironnifere 


found  it  inhabiting  the  fresh  waters  of  the  Laguna  de  Baij, 
L.uzon,  and  so  did  Dr.  Meyer  in  1872.  This  last  naturalist, 
having  procured  a  scrics  of  examples,  comparod  them  with 
marine  spccimens  from  the  bay  of  Manila,  when  an  accurate 
examination  showed  no  differences  ;  the  changed  conditions 
of  life  had  exerciscd  no  appreciable  alteration  in  any  of 
their  extemal  charactcrs.  ,  In  short,  these  fishes  having 
entercd  rivers  for  predatory  purposes,  may  voluntarily 
remain,  or  bc  in\-o!untariIy  detained  there,  and  conscquently 
takc  up  a  permanent  abode  in  this  new  locality,  continuing 
their species  in  thcir  new  home  without  necessarily  returning 
to  the  salt  watcr. 

The  Earl  of  Ducie,  in  1881,  obscr\cd  upon  having  spcnt 
two  months  in  the  Nonvegian  fjords  in  bis  steam  yacht. 
In  Midgulen  lalic,  61°  43'  N.  Lat.  and  s'  53'  E.  Long.,  he 
found  poUack  {Gadus  pollackius)  living  in  the  fresh  water. 
This  take  is  about  (ive  hundrcd  yards  from  the  sea,  wlth 
which  it  is  connected  by  a  river  avcraging  about  twenty 
yards  in  width  by  thrcc  fect  in  depth.  In  anotlier  fjord, 
wliich  containcd  fresh  water,  he  took  a  cod,  a  coal-ftsh 
{Gadus  virens),  and  a  pollack,  all  at  the  inland  end  of  the 
lake,  the  last  fish  belng  actually  in  a  snow-water  stream. 
The  iea  fish  had  complete  possession  of  the  lake,  which,  as 
in  other  instanccs,  was  entirely  fresh. 

In  1831  Mr.  Arnold,  of  Guemsey,  communicated  to  the 
Zoological  Society  of  London  some  experiments  which  he 
had  pcrsonally  carried  out  in  a  five-acre  lake  of  varying 
depth,  having  a  muddy,  gravelly,  or  rocky  bottom,  and 
which  was  principally  filled  with  fresh  water.  Here  for 
ninc  months  in  the  ycar  cattle  came  to  drink,  but  in 
Summer  the  water  was  too  salt,  due  to  a  supply  from  the 
rcccivcd  through  a  tunnel.  Bass  (Labrax  lufus), 
ts  {Mugilidce),  turbot  {Rhombus  maximiis),  brill 
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(/?.  lcevis\  plaice  {Pleuronectes  platessa\  soles  {Solea  vul- 
garis), and  smelt  {Osmerus  eperlanus),  were  introduced  and 
throve,  while  the  mullet,  it  was  remarked,  bred  as  freely  as 
if  they  resided  in  the  sea,  and  Sir  J.  Gibson-Maitland  has 
hatched  numbers  of  this  latter  fish  in  his  fisheries.  Semper 
mentions  that  the  grey  muUets  and  the  bass  have  been  bred 
successfuUy  for  the  market  in  the  fresh-water  lake  of  Acqua, 
near  Padua.  In  1881,  being  at  Devonport,  I  was  shown  a 
most  beautiful  piece  of  water  into  which  a  small  stream 
flowed  from  the  adjacent  high-lands,  while,  at  its  lower  end,  a 
tunnel  communicated  with  the  backwater,  and  through  which 
saline  water  entered  at  high  tides.  A  long  weir  prevented 
entrance  of  fish  into  or  exit  from  this  lake,  and  here  were 
many  gray  mullet  and  bass  living  and  thriving. 

In  1825  a  communication  was  read  before  the  Wernerian 
Society  from  Mr.  Meynell,  of  Yarm  in  Yorkshire,  recording 
how  he  had  succeeded  in  retaining  smelt  or  sparling  in  a 
fresh-water  pond  which  did  not  communicate  with  the  sea, 
and  how  they  not  only  throve  but  bred  for  successive  seasons. 
The  sole  will  live  and  breed  in  fresh  water ;  and  on  some 
having  been  retained  in  fresh,  and  others,  of  like  weight,  in 
saline  water,  the  first  at  the  end  of  a  year  were  found  to 
have  increased  at  twice  the  rapidity  of  those  which  were 
kept  in  salt  water.  The  flounder  (Pleuronectes  flesus)  is  so 
much  esteemed  by  the  Frieslanders  that  they  naturalise  it 
in  fish-ponds.  Mr.  Bland,  of  Derriquim  Castle,  Kenmare 
Bay,  had  ä  vivarium  constructed  in  an  inlet  guarded  by  reefs 
of  rocks  in  Sneem  harbour  by  means  of  a  strong  barrier  of 
stones  placed  across  the  entrance,  but  through  which  every 
tide  flowed  and  ebbed,  leaving  a  sufficiency  of  water  inside 
for  the  fish.  Here  mullets,  whitings,  bream  {Pagellus)  soles 
and  plaice  succeeded  best ;  haddock  likewise  did  well ;  but 
gumards  became  pale  in  colour.     Whitings  were  so  tame 
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as  to  feed  out  of  the  hand,  and  all  the  various  forms 
assembied  at  feeding  time  on  the  appearance  of  the  tray ; 
they  were  particularly  partial  to  potatoes. 


I 


Fish  Passes. 

Fish  passes,  commonly  termed  fish  ladders,  are  con- 
structions  erected  in  rivers  for  the  purpose  of  enabling  fish 
to  surmount  or  pass  natural  er  artificial  obstructions,  which 
are  either  an  hindrancc  to  their  attaining  to  their  spawning 
bcds  or  impede  their  dcscent  to  the  sea,  and  which  are 
destitute  of  free  gaps  tlirough  which  they  might  pass.  For, 
as  was  most  truly  observed  by  the  Royal  Commissioners  in 
1860,  "  every  fact  eücited  during  our  inquiry  bears  witness  to 
the  conclusion  that  an  open  river  is  the  best  for  all,  and  that 
a  rccurrencc  to  the  ancient  and  clearly  pronounced  policy  of 
this  country,  by  the  rcmoval  of  obstructions  from  the  water, 
is  the  sure  and  only  road  to  the  restoration  of  the  fisheries." 
Passes,  howcvcr  cfficicnt  they  may  be„are  not  complete  eures 
to  the  injuries  inflictcd  by  obstructions ;  for  at  these  places, 
except  in  high  fkiods,  the  gravid  salmon  will  loiler  whcn 
ascending  the  stream  towards  its  spawning  bcds,  and  the 
kclt,  while  descending,  will  similarly  hcsitate  some  time, 
prior  to  trusting  to  this  nove!  and  suspicious  modc  of 
descent,  consequcntly  protection  should  be  afforded  at  these 
localities. 

Fish  passes,  which  may  be  constructed  of  wood,  stofte, 
concrete,  or  iron,  can  bc  subdividcd  into  (l)  such  as  assist 
the  fish  by  means  of  laddcr-stcps,  or  a  series  of  pools,  tt> 
ascend  ovcr  the  obstacle ;  or  (3)  by  uicans  of  a  succcssion  of 
locks  to  pass  through  the  obslruction, 

About  the  ycar  1S30,  Mr.  Smith,  of  Dcanston,  invented  a 
salmon  laddcr,  the  principlc  of  %vhich  hc  explained  to  a  Sclccl 
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Committee  of  the  Houses  of  Commons  in  1836.  The 
dimensions  of  this  ladder  were  as  follows :  Height  of  weir, 
IG  feet ;  width  of  ladder  at  top,  1 1  feet ;  length  of  ladder, 
240  feet ;  ope  of  ladder,  1 1  feet  by  i  foot ;  width  at  foot, 
24  feet ;  breakwater,  high,  i  foot ;  side  walls,  high,  i  J  foot ; 
incline,  i  in  24  feet 

There  are  not  a  few  sanctioned  passes  in  this  country 
which  the  fishjstill  persistently  refuse  to  make  use  of,  due  in 
some  instances  to  the  steep  gradient  on  which  they  have 
been  constructed.  Good  authorities  have  considered  that 
as  a  rule  the  incline  should  not  be  more  than  i  in  8  feet  for 
an  effective  salmon  ladder. 

The  passes  which  have  been  proposed  for  assisting  fish 
to  ascend  through  the  body  of  an  obstruction  are  few  in 
number,  and  scarcely  in  favour  at  present,  but  possibly  they 
have  a  better  future  in  störe  for  them. 

The  first  proposition  of  this  description  which  I  can  find  is 
as  follows :  In  a  report  made  to  the  Madras  Government 
(1868)  from  Sui^eon  Major  F.  Day  respecting  fisheries  and 
the  weirs  across  Indian  rivers,  and  proposing  employing 
their  under-sluices  and  vents  as  fish  passes,  plans  and 
descriptions  were  printed  and  circulated  in  January  1871. 
It  was  suggested  employing  the  vents  of  the  under-sluices 
as  passes,  by  turning  them  into  a  species  of  lock.  Modifi- 
cations  for  the  purpose  of  preventing  too  great  a  dash  of 
water  into  these  locks  were  shown  to  be  necessary,  while 
it  was  stated,  that  one  having  been  constructed  on  the  scale 
of  an  inch  to  a  foot  when  in  England,  and  having  been 
properly  fixed  in  a  stream,  some  gold  carp  were  tried,  and 
three  passed  through.  A  model  of  the  first  invention, 
constructed  with  the  kind  assistance  of  Mr.  Mostyn  Owen, 
was  placed  in  the  Buckland  Museum  in  1869. 

The  Cail  "  lock-swimming  salmon  pass"  was  first  de- 
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scribed  before  the  British  Association  in  the  auturan  of 
1S72,  in  which  year  it  was  dcsigned,  Ihe  inventor  claiming 
that  by  its  mcans  fish  can  be  taken  up  falls  in  every  river, 
however  high.  The  principlc,  as  shown  in  Mr.  Cait's  first 
drawing,  planned  to  overcorae  a  12  foot  dam  is  by  forming 
a  series  of  locks  having  a  rise  of  18  inches  each,  which,  with 
two  extra  for  floods  and  freshiets,  cquals  15  feet  Icvel  with 
the  highest  flood  line.  Although  these  locks  niay  bc  con- 
structed  as  small  as  5  feet  square,  Mr.  Cail  prefers  them 
larger,  and  3  feet  dccp,  The  bottom  lock  is  the  lai^est, 
while  the  pass  shoiild  be  designed  as  to  its  size,  form,  and 
dircction  of  the  Chambers  to  suit  the  nature  and  form  of  the 
ground,  while  the  entrance  should  bc  as  ncar  to  where  the 
fish  congrcgate  as  possible. 

On  a  simiiiar  principle  an  upright  stair  is  designed  for 
places  where  the  river  banks  are  not  suitablc  for  continuing 
locks  horizontally,  but  where  the  water  is  closcd  by  steep 
rocky  sides  at  the  fall,  and  where  a  space  can  be  got  in  a 
comer  to  build  a  12  feet  Square  pass,  having  the  lock  made 
either  square  or  by  constructing  the  divislons  diagonally 
across  to  makc  the  locks  triangulär.  Should  the  rise  of  the 
lock  bc  16  or  18  inches,  it  affords  abundance  of  height  to 
carry  the  locks  ovcr  each  other  to  any  height ;  and  it  can 
be  tumed  on  to  the  bank  by  a  trough,  ivhcn  required,  and 
taken  round  bcyond  the  obstruction,  whether  natural  or 
artiücial,  to  the  high  water.  He  observcs  that  in  these  locks 
"the  only  current  of  any  consequence  is  confined  to  a  Short 
Space  at  each  opening  (or  inlet),  and  is  thcre  moderate,  with 
a  headof  18  inches,  and  only  extending  fora  fcw  inches  on 
each  sidc  of  the  opening.  all  the  other  parls  of  each  lock 
bcing  nearly  still  or  quiesceni." 
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Diseases  of  Fish. 

Fish  are  subject  to  epidemic,  endemic,  and  fungoid 
diseases,  as  well  as  to  many  other  causes  or  conditions 
which  have  a  deleterious  effect  upon  their  health.  These 
abnormal  destructive  influences  may  be  (i)  consequent 
upon  a  poisoned  condition  of  the  water ;  (2)  atmospheric 
conditions  and  accidental  causes ;  (3)  diseases  by  which 
they  are  affected,  including  those  of  the  ova  stage  and 
infancy ;  (4)  fishermen's  and  poachers'  energies,  including 
the  injuries  occasioned  by  vermin. 

Beginning  with  how  fish  are  poisoned  by  the  condition 
of  the  water  in  which  they  reside,  the  following  primary 
subdivision  of  the  subject  may  be  adopted.  This  poison- 
ing  may  be  virulent  and  direct^  due  to  its  immediate  effects 
upon  fish  life,  or  eise  it  may  be  mechanical,  as  in  such 
cases  where  the  presence  of  mud  chokes  the  gills,  and 
occasions  sufTocation.  Or  it  may  be  indirect  by  causing 
the  destruction  of  the  living  food  which  exists  in  the  water, 
or  by  occasioning  or  assisting  an  unhealthy  condition  of 
the  fish  which  reside  therein  ;  this  latter,  however,  will  more 
appropriately  find  a  place  while  discussing  diseases  and 
their  cause. 

Commencing  with  the  fresh  waters  directly  destructive 
to  fish  life,  due  to  their  noxious  condition,  we  find  many 
gradations  of  impurities.  Thus,  in  May  1865,  large 
quantities  of  fish  were  found  dead  in  the  Roden,  near  Wem, 
in  Shropshire,  due  to  an  old  gas  tank  having  been  drained 
into  a  sewer  which  emptied  itself  into  the  river.  The  fish 
were  dead  for  miles,  the  bottom  of  the  river  being  literally 
strewed  with  them,  not  a  singlc  one  being  seen  alive.  In 
the  Teign  great  destruction  of  the  finny  tribe  was  perceived, 
due,  it  was  believed,  to  the  presence  of  mine-water  ;  and  the 
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county  analyst  found  that  sulphuric  acid  and  sulphate  of 
iron  largely  abounded  in  the  stream.  A  rainnow  {Leudscus 
phoxinus)  and  a  nidd  {L.  erythrophtltalmus)  werc  placed  in 
about  a  pint  of  water  taken  from  the  river  near  where  the 
stream  j'oins  it  Coming  from  the  Wheal  Exmouth  Mine. 
On  Immersion,  tbey  became  very  agitated,  swimming  here 
and  there  with  great  raptdity,  and  springing  out  of  the 
water.  Then  their  eyes  appeared  to  become  distended, 
they  swam  on  the  surface,  and  in  about  ten  minutes  the 
poor  little  minnow  sank  to  the  bottora  and  lay  on  its  side. 
The  rudd  was  Ukewise  affected,  and  dcath  tcrminated 
their  suffcrings  within  the  hour,  Some  others  were  im- 
mersed  for  the  brief  space  of  three  minutes  in  water  taken 
Irom  the  Teign,  and  then  removed  to  some  clear  good 
watcr,  but  they  never  rallied,  and  three  hours  subsequently 
were  found  to  be  dead.  Chloride  of  Urne  is  largely  em- 
ployed  by  poachers  in  order  to  poison  fish,  and  scarcely  a 
month  passes  but  that  a  notice  may  be  read  in  the  police 
rcports  of  some  one  having  been  punished  for  this  offence. 
But  this  procecding  may  be  legalised,  provided  it  is  done  in 
a  wholesale  manner ;  thus  we  are  informed  that  the  pro- 
prietors  of  the  great  paper-mills  on  the  Cray  river  have 
obtained  a  special  Act  of  Parliament,  freeing  them  from 
any  pcnalties  wliich  might  be  incurred  from  pouring  the 
self-same  substance  into  the  stream.  The  noxious  charac- 
ter  of  the  refuse  of  paper-mills,  dye-works,  and  blcaching- 
grounds,  are  unfortunately  but  too  well  known,  and  mostly 
permitted  to  continue  poisoning  rivcrs,  to  the  partial,  and 
in  some  placcs,  total  annihilation  of  the  fish,  as  well  as 
affccting  the  health  of  huraan  beings  or  cattle  which  may 
incautiously  partake  of  the  apparently  limpid  stream.  But 
this  poisoning,  though  sutücient  to  kill  some  forms,  may  not 
do  so  to  all,  depcndcnt  upon  the  amount  and  viiulence  of 
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what  IS  discharged :  young  fish  are  first  affected ;  then 
members  of  the  salmon  or  trout  family ;  next  carp ;  and  least 
of  all  the  common  gudgeon,  which  will  live  in  very  polluted 
liquor,  so  it  is  generally  produced  in  Court  by  the  counsel 
for  the  defence  of  poUutions,  swimming  about  in  some  of 
the  suspected  water,  and  shown  as  a  proof  to  the  judge 
and  Jury  how  unfounded  a  Charge  has  been  raised. 

Artificial root  manurey  which  is  formed  of  bones  dissolved 
in  sulphuric  acid,  has  been  observed  to  injure  fisheries. 
From  three  to  five  cwt  an  acre  are  necessary,  and  should 
this  be  employed  in  a  field  sloping  down  to  a  river,  and  a 
severe  thimderstorm  set  in  just  after  it  has  been  spread, 
the  surface  rain-water  which  runs  off  to  the  river  becomes 
impregnated  with  it,  and  that  to  the  certain  injury  of  the 
fish,  and  probably  the  destruction  of  much  of  their  food. 
Sheep-dipping  has  likewise  the  same  effect  the  dip  being 
poisonous  to  fish.  In  East  Prussia,  in  1879,  a  brewer 
having  about  300  tons  of  beer  unfit  for  consumption 
allowed  the  mass  to  run  off  into  a  pond  with  the  result  of 
poisoning  the  contained  fish« 

I  have  in  India  observed  rivers  flooded  at  the  first  burst 
of  the  monsoon,  and  stagnant  waters  have  been  washed 
4nto  them,  destroying  every  living  fish,  evidently  due  to 
some  poisonous  substance  which  they  contained.  I  have 
also  seen  the  flooded  Bowany  river  charged  with  mud,  and 
many  sorts  of  fish  lying  dead  on  its  banks,  and  floating 
down  the  current  Natives  will  likewise  throw  a  dam 
across  a  sluggish  stream,  then  by  stirring  up  the  mud  the 
fishes  will  become  choked,  which  causes  them  to  come  to 
the  surface  to  breathe.  In  Ireland  I  have  seen  much  the 
same  effect  produced  from  a  somewhat  similar  cause :  the 
season  was  hot,  the  water  low,  some  cattle  went  into  a 
pool  formed  by  a  small  stream  in  order  to  drink,  while 
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moving  about  they  so  mudded  the  water  that  two  trout 
came  to  thc  surfuce  nearly  suffbcated.  The  grayling, 
formerly  abundant  in  the  Aire,  in  Yorkshire,  wcre  all 
destroyed  in  1824  by  the  bursting  of  a  peat  bog,  which 
became  discharged  into  the  river. 

The  instances  which  I  have  adduced  demonstrate  how 
noxious  and  poisonous  ingredients  finding  their  way  into 
ponds  and  sluggish  rivers  may  be  immcdiately  destructrve 
to  fish  life,  although  not  so  rapidly  to  somc  forms  as  to 
others ;  while  the  Teign  experiment  gocs  to  prove  that 
poisons  may  be  imbibed  in  sufficient  quantities  to  take 
away  life.  although  the  fish  has  becn  but  a  fcw  minutes  in 
the  polluted  river  watcr,  and  subsequently  transferred  to 
such  as  is  perfectly  pure.  Floods  and  watera  having  large 
quantities  of  mud  in  Solution,  would  seem.  in  some  cases  at 
least,  to  occasion  death  by  choking  the  fishes"  deücate  gills, 
and  thus  preventing  respiration  from  bcing  carried  on. 

It  seeras  probable  that  steam-boats  on  rivers  do  a  con- 
siderable  amount  of  injury  to  fishenes ;  not  solely  by 
dischat^ing  their  noxious  residue  into  the  stream,  but  by 
constantly  keeping  up  a  wash  they  tüsturb  the  banks  and 
thc  spawn,  injoring  or  even  killing  thc  fry,  by  leaving  thetn 
in  hundreds  to  perish  on  the  banks  on  to  which  they  have 
been  washed.  Due  partly  to  the  great  increase  of  popula- 
tion,  and  a  disincUnation  to  interfcre  with  the  employers  of 
labour,  some  of  our  rivers,  especially  ncar  their  mouths, 
may  be  likened  to  cnormous  drains,  with  the  result  as  seen 
in  the  Thames  of  destroying  entire  species  of  fish,  as  thc 
salmon,  which  cannot  now  bc  said  to  exist  there  in  a  state 
of  nature.  For  to  such  an  cxtent  are  noxious  substances 
discharged  into  our  watercourses,  that  even  in  some  which 
are  moderately  ra]>id,  thc  poison  posscsscs  sufl^cient  virulence 
to  cause  immediatc  dcath  to  any  fish  which  come  within 
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the  influence  of  its  agency.  Occasional  floods  clear  out 
the  waterway  in  some  rivers,  while  the  mouths  of  drainage 
pipes  are  commonly  near  the  banks,  and  thus  the  salmon 
has  a  Chance  of  ascending,  provided  it  keeps  to  the  centre 
of  the  stream.  But  the  fry  mostly  keep  more  to  the 
shallowSy  and  along  the  margins,  and  consequently  when 
they  are  descending  to  tidal  waters  they  have  to  pass 
through  the  most  impure  portions  of  the  stceam,  which,  if  it 
does  not  destroy  many,  must  render  them  in  such  a  sickly 
condition  as  to  fall  an  easy  prey  to  the  predacious  forms 
of  fishes  and  fish-eating  animals,  which  lurk  about  the 
estuaries  of  rivers.  The  results  of  Hoffmeister's  experi- 
ments  in  Germany  upon  the  effects  of  sewer-matter  upon 
fish  tend  to  show  the  noxious  character  of  chlorine,  and  of 
manufacturing  refuse  in  which  sulphur  exists.  When 
water  was  mixed  .with  these  substances,  the  fish  placed  in  it 
tumed  on  their  sides  and  displayed  signs  of  approaching 
death,  but  some  recover  if  removed  to  fresh  water,  others  do 
not.  Resistance  to  impurities  increases  with  the  size  of  the 
fish,  and  their  sensibility  to  free  acid  and  alkalies  is  small, 
but  quicksilver  and  salt  of  copper  are  rapidly  injurious  to 
thöm.  Salts  of  iron  and  alumina  act  in  various  ways, 
according  to  the  character  of  the  fishes  operated  upon,  carp 
possessing  ten  times  the  resisting  power  of  trout.  Small 
quantities  of  chloride  of  calcium  were  found  to  have  no 
injurious  effect  upon  trout,  even  after  several  hours*  trial. 
The  higher  the  temperature  the  greater  the  noxious  effects 
of  substances  of  a  poisonous  nature ;  consequently  fishes 
can  exist  during  winter  months  in  impure  water  longer 
than  they  are  able  to  do  in  summen 

Sawdust  in  rivers,  from  the  time  of  Pontoppidan  until  the 
present,  has  been  deemed  deleterious  to  salmon  fisheries. 
It  is  Said  to  subside  in  rivers,  filling  the  place  where  fish 
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e^s  ought  to  develop  with  impure  and  injurious  matter, 
occasioning  a  fatal  fungus. 

Passing  on  from  fresh  to  saline  waters  we  find  that  both 
the  direct  and  indirect  causes  of  destruction  present  in 
ponds,  canals.  and  rivers,  may  likewise  be  in  Operation  in  the 
sea,  the  water  of  which  may  be  so  noxious  as  to  at  once 
destroy  the  residents,  certain  forms  succumbing  more 
rapidly  than  others.  Also  the  food  upon  which  the  fish 
subsist  may  be  diminished,  due  to  some  extraneous  caus^ 
rendering  the  locality  totally  or  partially  unable  to  support 
the  shoals  which  generally  arrive  at  certain  seasons,  in  order 
to  obtain  food  or  seek  a  locality  which  they  may  deem 
desirable  for  the  continuation  of  their  spccies.  Poisonings 
of  the  sea-watcr  for  hundreds  of  miles  in  extent  are  known 
to  occur  off  the  coast  of  India,  but  such  phenomenori  have 
not  been  observed  in  our  seas  of  late  years ;  but  in  a 
Parliamentary  report  itito  the  State  of  the  Salmon  Fisheries, 
in  1825,  it  is  stated  that  30  years  previously,  so  great  was 
the  mortality  among  certain  fish,  that  ships  saiied  through 
many  leagues  of  the  North  Sea  whcre  the  surface  was 
covered  with  dead  haddock. 

I  will  now  pass  on  to  the  second  subject  of  causes  of 
destruction,  or  such  as  are  duc  to  atmospheric  conditions 
and  accidental  influences.  A  low  temperature  has  fre- 
quently  been  observed  to  be  disastrous  to  some  of  the 
finny  tribcs,  sand  smelts  {Atkeritia),  snrprised  by  a  sudden 
Trost  in  the  shallow  waters  of  a  harbour,  have  been 
killcd  in  numbers,  Congers  are  very  sensitive  to  cold, 
at  which  times  they  become  what  is  conimonly  known  as 
"  blown,"  and  float  on  the  surface  nearly  or  quite  dead.  Near 
Cork,  in  1841,  manydied  due  to  frost,  and  others  were  easüy 
capturcd,  although  the  watcr  was  from  40  to  60  feet  deep, 
and  brackish;  wliilc  thcre  are  maoy  recorded  instaoces  of 
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eels  and  other  fish  succumbing  due  to  excessive  cold«  On 
the  other  hand,  some  forms  will  recover  after  they  have  been 
apparently  Frozen  ;  thus,  Mr.  Wright  observed,  in  1866,  that 
during  a  very  severe  frost,  a  few  winters  ago,  some 
gudgeons,  which  had  been  kept  in  a  fish-can  filled  with 
water,  became  completely  frozen  into  literally  a  mass  of  ice  ; 
believing  them  to  be  dead,  they  were  flung  on  to  a  manure 
heapy  and  slightly  covered  by  straw,  A  few  hours  subse- 
quently  they  were  found  to  be  alive  and  brisk.  Thirty-five 
gold-fish  were  in  a  pond  at  Dumfries,  which  was  3  feet 
deep  ;  this  was  frozen  into  one  solid  mass,  subsequently  the 
fish  were  thawed  out,  and  twenty-five  entirely  recovered. 
Livingston  Stone  remarked  having  repeatedly  witnessed  the 
resuscitation  of  frozen  trout,  pickerei,  and  perch,  on 
thawing-  them  out  in  fresh  running  water,  even  after  they 
had  been  carried  for  miles,  but  that  it  is  only  under 
certain  circumstances  that  they  will  revive.  If  caught  on  a 
cloudy  day,  when  it  is  freezing  hard,  provided  they  are  not 
hurt  by  the  hook,  and  they  freeze  immediately  upon  being 
thrown  on  the  ice,  they  will  revive  on  being  thawed  out. 
But  if  allowed  to  toss  about  in  the  sun,  on  a  clear  day,  and 
probably  not  frozen  for  an  hour  or  two  after  they  are  caught, 
they  will  not  recover.  Sir  John  Franklin,  in  his  first  over- 
land  joumey  to  the  Polar  Seas,  states  that  the  fish  froze 
as  they  were  taken  out  of  the  nets,  and  in  a  short  time 
became  a  solid  mass  of  ice,  and  by  a  blow  or  two  of  the 
hatchet  were  easily  split  open,  when  the  intestines  were 
removed  in  one  lump.  If  in  this  frozen  State  they  were 
thawed  before  the  firc  they  recover  their  animation.  A 
carp  was  observed  to  recover  after  it  had  been  apparently 
frozen  thirty  six  hours.  Experiments  have  shown  that  no 
animal  completely  frozen  is  susceptible  of  revivification,  as 
freezing  disorganises  the    blood;  but    animals    may    be 


surrounded  by  ice  without  being  frozen  themselves,  unless 
the  temperature  is  very  low.  During  the  winter  of  1S80-81 
a  great  destruction  of  salmon  ova  occurred  in  Highland 
rivers  and  streams,  through  the  displacement  of  spawning 
beds  by  masses  of  ice,  which  the  severe  frosts  accumu- 
lated,  and  numbers  of  salmon  were  found  dead  imbeddcd 
in  it. 

Electrical  disturbances  may  be  the  accidental  cause  of 
the  death  of  fish  in  tropical  countries  ;  hail  and  thunder- 
storms  united  will  sometimes  depopulate  riverg.  In  1879 
the  occupants  of  a  smatl  fish-pond  in  the  Ouchy  of 
Nassau  were  destroyed  by  a  flash  of  lightning,  on  the 
following  morning  all  being  obscrved  dead  on  the  surface, 
and  presenting  the  appearancc  of  having  been  half  boiled. 
On  July  7th,  1865,  a  flash  of  lightning  Struck  a  house  in 
Hamburg,  from  which  at  about  200  feet  distance,  in  a  shady 
spot  in  the  garden,  and  in  the  open  air,  was  a  large  fresh- 
water  aquarium,  containing  forty-three  fish,  consisting  of 
tcnch,  carp,  dace,  roach,  gold-fish,  eels,  and  two  species  of 
loach,  &c.  At  the  moment  the  flash  of  lightning  occurred, 
evcry  one  of  these  fish  became  suspended  perpendicularly 
downwards  in  the  water,  with  their  tails  at  the  surface, 
fcebly  and  vainly  attempting  to  swim  towards  the  bottom 
of  the  tank,  with  all  their  fins  strangcly  attenuated,  as 
transparent  as  fine  tissue-paper,  and  densely  covered  on 
both  side3  with  myriads  of  finc  air-bubbles,  while  their 
heads  and  bodies  were  not  so  covered.  In  less  than  half 
an  hour  forty-one  were  dead,  strongly  curved,  almost  in  the 
form  of  semi-circles  and  already  fast  decomposing ;  two 
gradually  recovered  upon  being  placed  in  ninning  water. 
Dircct  hcat  on  watcr  may  be  vcry  destructive  to  fish-life, 
not  only  among  the  young  but  also  to  adults.  During  the 
dry  weather  in  the  Orkneys,  in  18S2,  the  water  in  Loch 
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Harray,  on  the  West  Mainland,  was  reduced  in  volume,  and 
rendered  tepid  by  a  succession  of  hot  days.  The  trout 
assembled  in  shoals  at  the  mouths  of  the  bums,  and  were 
slaughtered  in  thousands  by  netting.  Of  course  the 
coolest  places  were  at  spots  where  streams  emptied 
themselves  into  the  Loch.  While  there  are  few  who  have 
observed  young  fish  being  reared  in  ponds,  but  have  not 
been  made  unpleasantly  aware  of  the  fact,  that  if  the 
temperature  rises  above  a  certain  point  the  fish  die. 

Gales  are  also  occasionally  destructive  to  fish,  as  on  April 
I3th,  1874,  when  a  violent  one  broke  over  Scilly,  and  large 
fish  as  conger,  hake,  ling,  &c.,  were  tossed  about  in  their 
watery  homes,  and  at  last  flung  by  hundreds  on  the  rocks. 
Some  were  denuded  of  scales,  others  had  their  heads  stove 
in,  while  even  those  which  live  at  rocky  bottoms  fared  no 
better  than  their  neighbours.  A  high  tide  may  prove 
mechanically  destructive  in  a  river  ;  thus  in  October  1881, 
between  Kew  and  Mortlake,  a  great  quantity  of  small  roach 
were  left  on  shore  by  a  receding  tide ;  as  many  as  three  and 
four  thousand  were  returned  alive  to  the  river.  In  Norfolk, 
it  has  been  remarked,  that  should  the  salt  water  overflow 
localities  generally  filled  by  fresh  water,  the  first  fish  to 
suffer  are  the  pike,  bream,  and  roach.  Tench  are  nearly 
exempted,  due  to  their  remaining  in  the  broads,  to  which  sea 
water  seldom  extends,  but,  should  it  do  so,  they  perish 
before  the  bream.  Perch  will  bear  a  strong  admixture,  and 
eels  seem  to  resist  saline  influence  altogether. 
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1.  A.  S.  Collins'  Fish  Spawning  Screen. 

2.  „  „  „     ,  fuU  view. 

3»  »  »  »I     9  top. 

4.  Brackett's  Hatching-box. 

5.  Lund's  Hatching-box. 

6.  Slack's  Hatching-Grill  box. 

7.  Ricardo's  Hatching-box  for  adhesive  cggs. 
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8.  Sir  Jas.  Maitland,  Bart.,  Howietoun  Fisheries  Hatching  GrilL 

9.  Section  of  Grill,  showing  method  of  fixing  glass  tubes. 

10.  Hatching^box  with  air-tight  tin  tubes  for  support. 

11.  Bryan's  Fish  Hatching-box. 

1 2.  „  „         „  ,  top,  showing  outriggers,  or  supports. 

13.  Wave  Hatching-box. 

14.  Chase's  Hatching-jar. 
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15.  Ferguson's  Plunging  Buckets. 

16.  y)  ),  n      9  section» 

17.  „  „  „     ,  machinery  causing  the  slow  rise 
and  rapid  fall  of  the  buckets. 

18.  Wilmot's  Hatching-jar. 

19.  Wright's  submcrged  Hatching-box. 

20.  Fcrguson's  Hatching-jar. 
20a,  Fish  CoUccting  Tank. 
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21.  Method  of  taking  the  eggs  firom  the  fish. 

22.  Macdonald's  Egg-reel. 

23.  Oldham  Chambers'  apparatus  for  hatching  deep-sea  floating  eggs. 

24.  ehesteres  semi-rotating  hatcher. 

25.  Atkins'  transportation  box. 

26.  Oldham  Chambers'  apparatus  for  hatching  salmonidae  ova. 

27.  Oldham  Chambers'  method  of  hatching  deep-sea  adhesive  eggs. 

28.  Oldham  Chambers'  "  Thorough  "  Vase  for  rcaring  salmonidac. 

29.  Scction  of  the  leaden  pipe  in  "  Thorough  "  Vase  showing  holes  in 

the  pipe,  and  manncr  in  which  the  water  is  forced  through  the 
holes. 
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ZOOLOGY  AND  FOOD  FISHES. 


It  may  be  safely  said  that  there  is  no  greater  source  of 
populär  error  than  that  arising  out  of  the  mere  want  of 
knowing  the  exact  relations  of  a  being  to  its  surroundings. 
This  is  largely  due  to  the  fact,  that  the  generality  of  man- 
kind,  absorbed  in  the  cares  of  daily  life,  passes  by  unheeded 
things  overlooked  because  always  present. 

As  all  human  knowledge  has  been  acquired  by  the 
exercise  of  ordinary  powers  of  Observation,  no  apology  is 
needed  here  for  their  application  to  a  familiär  fish. 

In  one  of  the  tanks  of  this  exhibition  there  will  be  found 
the  common  Trout ;  admired  by  all  for  its  beauty  and 
delicacy,  well  known  to  the  angler  for  its  agility,  and  to  the 
fisher  by  certain  extemal  features,  it  still  bears  for  us  all 
under  the  present  circumstances  a  lesson  of  even  greater 
importance.  All  science  is  cosmopolitan,  and  systematic 
working  is  demanded  of  its  followers  and  advocates,  in 
Order  that  it  may  fulfil  its  purpose  in  the  advancement 
of  knowledge ;  to  this  end  our  little  Trout  is  known  to 
every  Zoologist  by  the  name  of  Salnto  fario^  that  having 
been  bestowed  upon  it  by  Linnaeus,  the  father  of  our 
present  system  of  nomenclature.  While  admiring  the  grace 
and  elegance  of  the  living  animal,  it  may  perhaps  occur  to 
some  of  US  that  it  is  just  what  we  should  imagine  a  fish 
ought  to  be — a  thing  with  a  pointed  head  and  a  long  tail. 
True,  but  is  this  all  ?  First,  let  it  be  noted  that  the  body 
consists  of  three  subdivisions — ^a  head,  a  trunk,  and  a  tail ; 
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the  latter  is  used  as  a  propelling  organ,  and  there  is  a  total 
abscnce  of  anything  Uke  a  neck.  The  object  of  this  is  at 
once  apparcnt,  as  any  irregiilarity  in  the  surface  of  such  an 
animal  would  bc  a  serious  obstaclc  to  ease  of  progression. 
The  mechanical  propelling  action  is  kept  up  by  the  tail, 
which  is  produced  into  a  notched  fin — the  caudal  fin — but  it 
will  be  Seen  that  the  more  delicate  movementa  are  regulated 
by  the  other  fins,  of  which  in  tliis  animal  there  are  scven.  A 
liltle  in  front  of  the  middle  of  the  body  there  is  piaced.  on  the 
back,  the  large  anterior  dorsal  fin,  and  midway  between  it 
and  the  tip  of  the  tail  there  is  a  small  posterior  dorsal  fin  ; 
on  the  lower  or  ventral  side  of  the  body  there  occurs,  in 
ncarly  the  same  position,  a  single  anal  fin,  so  called  because 
it  lies  immediately  behind  the  vent  If  a  line  were  drawn 
along  the  middle  of  the  back  for  its  whole  length,  it  would 
coincide  in  position  with  these  dorsal  and  ventral  fins  ;  they 
are  therefore  said  to  be  median,  as  distinguished  from  the 
reniaining  four  which  are  lateral  and  paired  ;  this  line 
would  also  subdivide  the  animal  into  two  halves,  each  of 
wliich  would  be  like  the  other,  and  such  a  creature  is  said  to 
bc  bilatcrally  symmetrical.  The  paired  fins  then  obviousi/ 
corrcspond,  in  rclation,  to  cur  own  linibs,  and  they  in  fact 
rcpresent  them  ;  the  anterior  or  pectoral  fins  are  piaced,  as 
they  would  be  with  us  had  we  no  neck,  close  behind  the 
head ;  while  the  posterior  or  ventral  fins  are  in  position 
rathcr  morc  than  midway  between  the  pectoral  and  anal 
ones.  The  body  is  seen  to  be  clad  for  the  greatcr  part  in 
sniall  scales,  which,  however,  do  not  cover  the  head  and  fins  ; 
it  is  of  a  whitish  colour  beneath,  becoming  greyish  laterally, 
and  gelting  darkcr  as  the  back  is  reached ;  the  hcad  and 
body,  in  part,  are  spotted  with  black,  and  generally  there 
occur  also  some  yellowish  or  rcddish  spots  upon  the  sidcs. 
As  the  Trout,  in  common  with  even  man  himscif,  bas  a  habit 
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of  modifying  its  colour  under  change  of  circumstances,  Varia- 
tion in  this  respect  is  not  surprising. 

Running  along  the  side  of  the  body  is  a  streak,  called  by 
Zoologists  the  lateral  line ;  it  is  a  highly  modified  structure 
of  the  nature  of  an  organ  of  Sensation,  and  in  all  probability 
plays  a  more  important  part  in  the  economy  of  the  animal 
than  is  at  present  imagined.  Coming  now  to  the  head,  the 
large  eyes  are  cleariy  visible,  and  midway  between  these 
and  the  tip  of  the  snout  there  is  seen  on  either  side  an 
aperture,  which  upon  close  inspection  is  found  to  be 
divided  into  two  by  an  oblique  fold  of  skin ;  this  is  the 
extemal  nostril  and  leads  into  the  nasal  Chamber.  There 
are  no  true  eyelids  present,  but  the  skin  is  produced  into  a 
couple  of  transparent  folds,  which  lie  in  front  of  and  behind 
the  eye  respectively. 

The  only  remaining  parts  in  the  living  animal  to  be  noted 
within  the  scope  of  these  pages,  are  those  concerning  its 
respiration.  The  fish,  in  common  with  all  living  things, 
plant  or  animal,  must  have  air,  and  as  this  is  held  in 
Solution  in  the  water,  much  as  we  should  hold  water  in 
a  sponge,  the  fish  gets  it  by  swallowing  and  squeezing,  so 
to  speak,  the  surrounding  medium. 

Immediately  behind  the  mouth,  on  either  side,  is  seen  a 
movable  Aap — the  operculum  ;  its  movements  will  be  seen 
to  follow  immediately  upon  those  of  the  mouth,  and  as 
under  cover  of  it  there  can  be  seen  the  red  gills,  it  is  also 
called  the  gill  cover.  There  exists  a  series  of  slits  in  the 
side  of  the  neck  between  the  gills,  placing  the  cavity  of  the 
mouth  in  communication  with  the  gill  cavity,  and  so  with 
the  exterior ;  this  being  so,  the  animal  on  opening  its  mouth 
admits  the  water,  the  mouth  is  then  closed,  and  the  current 
of  water,  unable  to  find  exit  elsewhere,  passes  out  over  and 
between  the  gills,  the  movements  of  the  gill  cover  being 
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partly  due  to  the  force  of  this  outsetting  ciurent,  and  partly 
to  a  muscular  effort.  In  order  that  the  water  may  not  pass 
down  the  throat,  and  so  on  into  the  stomach,  the  back  of 
the  former  is  closed  ;  but  raore  than  this,  for  if  carefully 
watched,  it  will  be  seen  that  the  fish  does  not  completely 
close  its  mouth,  and  at  every  respiratory  movement  there 
appears  between  the  jaws  an  apparent  film,  clear  and 
almost  transparent  in  life  ;  this,  which  has  been  callcd  the 
"  veil  or  cross  membrane  "  among  fishes,  really  consists  of  a 
couple  of  delicate  folds  of  the  lining  of  the  mouth,  so  ar- 
ranged  that  the  water,  in  the  very  attempt  to  rush  out  in 
front,  forces  them  into  action  to  dcfeat  its  own  purposc* 

These  observations  are  about  all  that  an  inexperienced 
onlooker  can  turn  to  any  scientific  account,  without  the  aid 
of  anatomical  knowiedge ;  but  a  deal  may  be  done  by 
making  good  use  of  the  power  of  Observation  in  the 
ordinary  cour5c  of  lifc,  and  sufficient  can  be  made  out  of 
the  Organization  of  a  fish  or  other  animal  by  merely  pulüng 
it  about,  if  not  in  the  exercise  of  the  gastronomic  function 
itself,  to  illustrate  the  leading  facts  of  its  structure. 

Upon  handling  a  fresh  and  uninjured  Trout,  the  first 
noticeable  thing  is  that  whereas  the  body  is  soft  and  clothed 
in  muscle  or  flesh,  the  head  and  its  adjacent  parts  are  hard 
and  encased  in  a  bony  skull ;  the  fins,  too,  are  supportcd 
inside  by  a  series  of  horny  filaments  or  rays,  and  if  put  on  the 
Stretch,  the  scalcless  skin  which  Covers  them  will  be  secn  to 
form  a  kiiid  of  web,  while  Üiese  fm-rays  themselves  fray 
out  as  they  approach  the  edge  of  the  fiii.  In  front  of  and 
giving  attachment  to  cach  of  the  paired  fms  can  be  feit  a 
bony  mass ;  that  of  the  anterior  is  very  large,  and  it — the 
Shoulder  girdle — runs  up  towards  the  skull,  and  forwarda 
ander  the  giUs  ;  the  posterior  one.  on  the  contrary,  is  very 
•  This  can  bc  well  sccn  in  the  Pike, 
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small,  and  runs  parallel  with  its  fellow,  constituting  the  hip- 
girdle.  The  two  correspond  to  our  own  Shoulder  blade 
and  hip  bone  respectively.  These  several  bones,  together 
with  the  vertebral  column,  make  up  an  internal  or  endo- 
skeleton,  as  distinguished  from  the  scales  which,  forming  an 
armour  on  the  surface,  constitute  an  external  or  exo- 
skeleton.  Each  of  the  scales,  if  raised,  will  be  seen  to  both 
overlap  and  to  be  overlapped  by  its  fellows,  and  while  a 
delicate  film  of  skin  will  be  found  connecting  them  together, 
a  forcible  pull  is  needed  to  displace  one,  which,  like  the 
drawing  of  a  tooth,  proves  a  close  connection  to  exist 
between  it  and  the  underlying  tissues.  These  latter,  in  a 
large  fish,  would  show  signs  of  rupture  at  that  point  to 
which  the  scale  had  been  attached. 

If  the  mouth  is  forced  open,  it  will  be  seen  that  the  two 
jaws  are  beset  with  a  series  of  sharp  teeth,  which  are 
distributed  over  the  whole  gape,  extending  as  far  back  as 
the  middle  of  the  eye,  while  in  addition  there  occur,  on  the 
roof  of  the  mouth  and  on  the  tongue,  certain  sets  of  similar 
teeth,  all  of  which  are  recurved  and  so  arranged  that  when 
once  the  prey  is  seized,  its  struggles  only  serve  to  hold 
it  the  firmer.  The  folds  of  the  veil  or  cross  membrane 
already  alluded  to,  can  be  seen  to  consist  each  of  a  back- 
wardly  directed  Aap  of  the  lining  membrane  of  the  mouth, 
lying  behind  the  teeth  borne  by  the  jaws,  and  so  arranged 
that  the  water,  in  attempting  to  flow  out  whence  it  came, 
must  of  necessity  force  them  in  front  of  it,  until  meeting 
they  stop  its  passage.  If  the  gill  cover  be  raised,  there 
will  be  seen  four  complete  gills,  each  supported  on  a  bony 
base  called  the  gill  arch,  while  behind  the  last  one  there  can 
be  feit  a  small  but  similar  arch,  which  bears  no  gill ;  like  the 
rest,  however,  it  has  on  its  upper  edge  a  series  of  horny 
filaments,  the  so-called  gill-rakers,  which  are  beset  with 


minute  teeth.  Closely  applied  to  the  inner  side  of  t!ie  gill- 
cover  is  a  small  gill-like  struclure ;  this  is,  as  it  appears  to 
be,  a  reduced  gill,  known  as  the  opercular  gill  or  pseudo- 
branchia.  That  which  is  called  the  "belly"  of  the  fish,  is 
in  reality  a  large  cavily — the  body  cavity — which,  as  can 
be  readity  seen,  lodges  all  the  visceral  organs;  its  walls  are 
made  up  of  flesh,  which  is  continued  into  the  great  muscles 
of  the  tail.  Conspicuous  among  thcse  internal  organs 
is  the  large  swim-bladder  or  air-bladdcr  as  it  is  at  times 
called  ;  it  lies  along  the  back,  just  under  the  spine,  and  is 
that  which  we  familiarly  call  the  "  silvery  streak  "  of  the 
Herring.  Immediately  below  this  lies  the  alimentary  canal, 
with  its  related  structures ;  chief  among  these  are  the 
yellowish  Uver,  with  its  bile-duct  and  gall-bladder,  and 
certain  finger-like  organs,  known  as  the  pyloric  appendages. 
It  can  easily  be  seen  that  this  alimentary  canal  is  a  tube 
having  thick  muscuSar  walls,  and  lined  by  a  soft  moist 
mucous  membrane ;  at  the  point  where  these  said  processes 
are  altached,  there  is  a  sudden  chango  in  its  characters  ;  tbe 
walls,  which  become  thicker  as  you  pass  from  the  moutb, 
suddenly  get  thinner,  and  so  a  constriction  or  valve  is 
formed  ;  the  portion  between  the  mouth  and  this  valve  con- 
stitutcs  the  cesophagus  and  stomach,  and  all  between  this 
and  tlie  vcnt  is  the  proper  intestine.  which,  it  will  be  seen, 
does  not  pass  straight  out  of  the  body  at  once,  but  is  bent  up 
before  doing  BO.  Attachcd  totlie  hindcrend  of  the  stomach  is 
tlie  dark  red  spieen,  and  if  on  eviscerating  a  fish  such  as  this 
3  littlc  care  is  taken  to  slit  up  the  intestine,  no  difficulty 
will  be  found  in  ascertaining  the  nature  of  its  contcnts.  In  , 
the  stomach  we  find  more  or  less  undigestcd  food,  perhaps 
but  recently  swallowed — some  small  worms  it  may  be  in 
this  case,  or  what  not ;  in  the  bent  part  of  the  intestine  will 
most  ccrtainly  be  seen  a  whitish,  pulpy  looking  ntass,  which, 
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as  we  foUow  it  back,  becomes  greenish  and  gets  darker  as 
the  vent  is  approached,  and  in  all  probability  will  contain 
certain  small  pieces  of  solid  matter,  such  as  chips  of  twigs, 
small  stones,  or  other  similar  structures.  The  alimentary 
canal  then  is  but  a  long  bent  tube  running  through  the 
body,  beginning  in  the  mouth  and  ending  in  the  vent. 
If  its  Contents  are  washed  out,  there  can  be  seen  in  the 
Trout,  in  rather  more  than  the  last  half  of  the  straight 
portion,  a  series  of  circular  folds,  which  project  into  its 
interior ;  they  vary  somewhat  in  shape,  and  really  corre- 
spond  in  position  to  certain  blood  vessels  in  the  intestinal 
wall.  Such  an  arrangement  as  this  is  called  an  intestinal 
valve.  If  the  swim-bladder  is  opened,  its  thin  walls  can 
be  seen  to  enclose  a  large  undivided  cavity,  filled  with 
air,  and  in  its  front  end  is  a  large  aperture,  which  opens 
by  a  Short  duct  into  the  gullet  Suspended  below  this 
air  sac  are  two  whitish-yellow  organs,  which  vary  in  size 
with  the  season  of  the  year,  being,  in  the  Trout,  largest  about 
autumn ;  one  is  often  larger  than  the  other,  and  when  ripe 
they  constitute  the  roe ;  the  "  hard  roe,*'  consisting  of  a 
number  of  small  "  grains  "  as  fishermen  term  them,  is  really 
the  female  reproductive  organ,  each  grain  being  a  small 
egg»  and  the  "  soft  roe  "  is  the  male  organ  of  generation. 

Close  under  the  spine,  and  running  along  the  whole 
length  of  the  body,  are  two  dark-brownish  organs — the 
kidneys;  they  are  placed  side  by  side,  and  lying  along 
the  face  of  each  is  a  transparent  tube — the  kidney-duct  or 
Ureter ;  these  two  ducts  unite  and  open  behind  the  vent  by 
a  pore.  In  the  female,  immediately  in  front  of  and  on 
either  side  of  the  vent  is  a  small  slit,  which,  as  it  places  the 
body  cavity  in  communication  with  the  exterior,  is  called 
the  abdominal  pore ;  when  ripe  the  roe  is  passed  out  or 
shed  through  its  agency. 


It  muät  be  noticed  that  when  we  remove  the  flesh,  unless 
the  animal  has  been  first  boiled,  some  force  is  needed  to 
puil  it  away  from  the  backbone;  here  lies  the  root  of  a 
most  important  matter,  for  while  it  is  obvious  that  the  bony 
skeleton  protccts  ccrtain  iroportant  organs,  it  at  thesametimc 
forms  a  support  for  the  body,  and  also  offers  a  surface  of 
attachment  for  the  flesh  or  miiscles,  by  which  the  ordinary 
movcmenls  of  the  animal  are  maintained, 

Ample  opportunity  is  afforded  us  in  almost  every  day  of 
cur  lives,  of  obscrving  that  this  backbone  consists  of  a 
number  of  similar  bodies  which  get  smaller  as  the  tail  Js 
reached,  and  that  each  of  thcm  is  a  bony  nodule  from  which 
go  off  ccrtain  processes  to  either  enclose  or  support 
important  stmcturcs.  The  ends  of  each  discare  excavated, 
so  tliat  betwcen  any  two  there  is  in  life  a  space  which 
endosesagelatinons  mass  ;  as  eachof  these  bodies  is  calied 
a  vcrtebra,  the  «hole  series  form  what  we  know  as  the 
vcrtebral  column. 

As  regards  the  head,  the  eycs  have  already  been  noted, 
and  the  nostril  will  be  found  to  lead  into  a  small  sac — this 
is  the  organ  of  smell  or  olfactory  organ.  Our  fish  then  can 
smell,  and  it  is  as  certain  that  it  can  see,  but  at  first  sight 
Vit  are  at  a  loss  to  account  for  its  marvellous  powers  of 
hcaring.  Thcrc  can  be  feit  through  the  skin  close  behind 
the  eye  a  hard  bony  casc,  and  if  thta  is  sHccd,  some- 
thing  is  sure  to  be  Seen  of  a  delicate  but  complex  oi^an, 
encloscd  within  it ;  this  is  the  auditory  organ,  and  the 
weU-known  "  car  stones,"  to  which  such  wondcrs  havc 
becD  accredited  medicinally,  are  contained  within  it.  There 
are  no  visibtc  "  ears,"  such  as  those  which  characterizc  but 
so  rarely  adom  ourselves  ;  but  they  only  form  part  of  the 
apparatus,  and  the  truth  is,  that  the  üsh  has  inünitely  larger 
ears  hiddcn  insidc  its  hcad  than  even  we  possess,  but  it  has 
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no  tnimpet-like  arrangement  with  which  to  convey  the 
sound  directly  to  them  like  ourselves.  How  far  this  is  true 
of  all  fishes  we  shall  see  in  the  sequel. 

Inside  the  head  a  white  pulpy  mass  can  be  found.  It  is 
sznall,  and  lies  just  behind  the  eyes  and  between  the  ears ; 
it  is  that  seat  of  cunning  and  deception  called  the  brain  ;  a 
complex  structure  it  is  true,  and  suffice  it  to  say,  that  it 
does  not  fiU  the  whole  cavity  in  which  it  is  lodged,  and 
that  if  traced  back  it  can  be  seen  to  be  continued  into  a 
long  white  cord — the  spinal  marrow — or  spinal  cord,  which 
nins  along  the  back  to  the  tail,  and  is  protected  as  we  have 
seen  by  the  bones  of  the  spine.  Going  off  from  some  part 
of  it  can  be  seen  certain  delicate  white  cords  or  nerves, 
which  are  connected  with  all  the  organs  of  the  body,  and 
no  difficulty  can  be  found  in  making  out  at  least  the  large 
one  which  enters  the  eye  from  behind.  We  thus  see  that 
the  head  bears  the  brain  and  organs  of  the  higher  senses 
which  are  closely  connected  with  it,  and  it  may  be  noted 
that  these  have  the  same  relations  in  the  lowly  fish  as  in 
the  lordly  man. 

Summing  up  all  this,  we  find  that  the  body  is  made  up  of 
so  many  sets  of  organs,  or  Systems  as  we  call  them  ;  there 
are  the  skeletal,  the  muscular,  the  alimentary,  the  nervous, 
and  so  on,  each  of  which  has  its  own  special  function.  If, 
however,  any  organ  so  far  described,  or  any  part  of  the 
body  is  examined,  it  will  be  seen  to  be  more  or  less  com- 
pletely  permeated  by  blood  vessels,  as  the  red  colour  of 
the  sanguinary  fluid  shows  ;  and  in  the  living  fish  this  can 
be  most  admirably  seen  in  the  gills,  and  at  the  bases  of 
some  of  the  fins.  Immediately  in  front  of  the  liver,  and 
beneath  the  gills,  there  lies  the  heart,  and  all  the  various 
blood  vessels  are  directly  connected  with  each  other  and 
with  it    This  "  wellspring  of  life  "  is  for  ever  pumping  on 
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the  vital  fluid,  which  in  its  course  passes  from  it  through  the 
gills,  thence  to  every  comer  of  the  system,  and  back  again 
to  its  portals.  Sometimes  palpitating,  soinetimes  fluctuat- 
ing,  but  never  ceasing,  this  activc  organ  sets  us  a  noble 
eicamplc,  wilh,  at  a  low  estimate,  two  and  a  half  thousand* 
millions  of  puisations  during  the  life  of  a  man  of  tkree 
score  years  and  ten  ;  performing  work  each  day  exceeding 
tliat  required  to  raise  120  tons  to  a  height  of  one  foot. 

Dismissing  now  the  slructure  of  the  fish,  Ict  us  consider 
the  mutual  relationships  of  the  various  Systems  detaÜed 
above.  We  all  know  that  both  a  fish  and  a  man  must  eat 
to  live,  although  Jt  often  happens  that  one  or  other  of  them 
may  reverse  the  proccss  ;  we  know  that  if  starvcd  we  must 
perish,  and  so  it  is  quite  clear  that  this  feeding  propensity 
lies  at  the  very  root  of  the  matter.  Any  one  wlio  has 
watchcd  the  natural  movements  of  a  fish  or  other  animal, 
must  be  awafe  that  tllroughout  life  ä  deal  of  waste  matter 
is  passcd  out  of  the  body  in  one  form  or  other,  and  it  must 
havc  occurred  to  such  an  one,  that  it  is  to  make  good  this 
waste  that  we  eat. 

It  is  characteristic  of  all  living  things,  animal  or  vcget- 
ablc,  no  matter  of  what  they  are  coniposcd — and  this  is 
often  of  much  that  is  distastefui — that  thcy  consist  in  the 
niain  of  carbon,  hydrogen,  oxygcn.  and  nitrogen,  which  by 
thcir  Union  form  what  are  catied  proteinaceous  substances. 
If,  then,  this  proccss  of  waste  is  conslantly  going  on,  it 
must  of  neccssity  bc  the  resuU  of  a  breaking  up  of  thesc, 
just  as  certainly  as  the  iuss  of  substance  in  ordinary  wcar 
and  tcar  is  due  to  a  brcaking  up  of  that  which  is  concemed. 
In  the  casc  of  living  things,  in  order  to  make  this  good, 
recourse  must  bc  had  to  the  four  constituents  afore- 
mentioncd,  and  it  is  one  of  the  misfortuncs  of  üic  life  ofao 
Ulimal,  that  whcrcas  the  plant  can  manufacture  its  protein 
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out  of  the  soll,  the  animal,  having  no  power  of  doing  this, 
must  get  it  ready  made  ;  and  to  this  end  it  is  that  all  that 
it  eats  was  originally  part  of  some  other  living  thing. 

Allusion  has  already  been  made  to  the  Contents  of  the 
alimentary  canal  of  the  Trout ;  but  upon  reflection,  it  is 
quite  clear  that  in  addition  to  the  purely  nutritive  material, 
there  must  be  taken  into  the  System,  by  so  voracious  an 
animal,  much  that  is  not  wanted;  for  instance,  although 
the  fish  requires  certain  fatty  and  mineral  substances  in 
addition  to  the  purely  nutritive  ones,  it,  on  eating  say  a 
minnow,  neither  wants  nor  retains  all  its  bones  and  hard 
parts,  any  more  than  would  a  man.  Once  in  the  System 
these  must  be  got  rid  of,  and  while  no  man  ever  dreams 
of  swallowing  fish-bones  or  tea-leaves,  it  may  not 
perhaps  have  occurred  to  many  of  us,  that  in  discarding 
these  and  similar  objects,  we  are  doing  by  instinct,  just 
that  which  nature  is  constantly  doing  for  us  unconsciously. 
As  swallowed,  the  food-material  is  insoluble,  and  before  it 
can  be  taken  up  into  the  System  it  must  be  broken  up  and 
rendered  fit  for  use.  The  walls  of  the  stomach  have  buried 
up  in  them  certain  glands,  by  the  agency  of  which,  together 
with  that  of  the  pancreas,  when  present,  and  the  Hver,  this 
Ls  effected,  and  a  digestive  process  goes  on.  That  milky- 
looking  emulsion,  found  in  the  first  part  of  the  intestine  of 
the  Trout  or  any  other  animal,  is  food  material  thus  acted 
upon,  and  as  the  intestinal  walls  contract  it  is  forced 
through  them  much  as  you  can  squeeze  mercury  through 
a  wash-leather.  It  is  then  taken  up  by  the  blood  as 
it  flows  on,  and  is  thus  conveyed  to  the  parts  of  the 
body  as  so  much  nutritive  material ;  it  is  now  as  fuUy 
part  of  the  animal  as  is  its  blood,  and  an  assimila- 
tive  stage  is  reached.  The  innutritious  portions,  not  being 
taken  up,  because  not  dissolved,  are  now  passed  on,  and 
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together  constitute  the  solid  excreta,  the  characteristic 
colour  of  which  is  due  to  the  admixture  of  the  colouring 
matter  of  the  bile.  An  excretive  function  is  thus  estat- 
Itshcd  ;  but  it  is  only  one  form  of  such,  for  in  its  course 
through  the  body,  the  blood  is  for  ever  giving  up  the  afore- 
said  nutritive  matcrial,  and  receiving  in  exchange  waste 
products — products  of  decomposition — which  are  again 
drawn  off  from  it,  and  finally  cast  out  of  the  body  as 
useless  ;  their  retention  would  in  fact  provc  fatal.  The 
kidneys  are  the  leading  oi^ans  which  perform  this  duty, 
while  that  form  of  excretion  going  on  in  the  gills  is  known 
as  respiration  or  breathJng. 

As  distinguished  from  these  excretory  processes,  those 
going  on  in  the  liver  and  other  glands,  where  the  bile  or  a 
similar  fluid  is  formed  to  be  again  used  in  the  system.  are 
known  as  secretions.  These  functions  are  all  absolutely 
essential  to  the  welfarc  of  the  individual ;  stoppage  of  thcm 
would  cause  death,  and  they  are  thercfore  sMd  to  be  vital ; 
there  are  certain  others  however,  hardly  less  important, 
Chief  among  which  is  that  of  motion  ;  and  if  the  Uving 
animal  be  watched,  it  will  be  seen  that  it  also  has  the 
power  of  allering  its  course,  and  of  doing  numerous  othcr 
things,  which  wc  cannot  ascribe  to  any  but  an  intelligent  or 
at  least  a  highly  sensitive  power — a  power  of  control  over 
its  actiona,  in  which  even  tbe  highest  animals  are  at  timcs 
deficient. 

One  essential  rcmains.  The  Trout,  at  all  times  timid  and 
retiring,  frcquently  rests  by  day  under  shettcr  of  somc 
shady  spot,  and  its  activily  increases  towards  night ; 
towards  autumn,  however,  it  sceks  its  fellows,  activity  is 
gcnerally  vcry  grcat,  and  the  conjoincd  cfforts  of  the  two 
scxes  comc  into  play  for  the  furtherancc  of  the  species  ;  the 
roe  U  sbed,  and  a  rcproductivc  phasc  Js  reached.    The 


ZOOLOG  Y  AND  FOOD  FISHES.  15 

creatures  now  live  on,  again  to  repeat  these  several 
processes,  or,  their  course  being  ended,  they  pass  away  in 
what  we  call  death.  Looked  at  thus,  the  whole  organism 
is  but  a  machine,  in  which,  from  a  material  point  of  view,  a 
constantly  recurring  cycle  of  changes  is  for  ever  going  on, 
assimilation  and  waste  perpetually  at  work.  A  balance  in 
favour  of  assimilatiov  results  in  the  accumulation  of 
nutritive  material,  and  growth  follows  ;  while  a  balance  in 
favour  of  waste  leads  on  to  failure  on  the  part  of  one  or 
more  oi^ans,  and  the  body,  no  longer  capable  of  concerted 
action,  dies.  This  "  natural  death  "  or  wasting  is,  however, 
not  to  be  confounded  with  that  which  is  the  more  common 
cause  of  death— destruction — ^which  is  really  artificial,  and 
due  to  the  presence  of  a  foreign  dement  having  no 
existence  in  the  healthy  System.* 

We  are  now  in  a  position  to  form  a  clear  notion  as  to 
what  ,a  fish  is,  and  of  its  relations  to  its  surroundings. 
That  which  is  true  of  it  is  equally  true  of  all  living  beings, 
from  man  himself  down  to  the  smallest  organism  which  our 
microscopes  can  reveal.  Life  is  the  sum  of  these  several 
activities,  and  the  reason  for  introducing  any  mention  of 
them  here  is  simply  and  solely  because  it  is  for  the 
products  of  certain  of  them  that  we  capture  our  fish.f 
For  the  maintenance  of  this  "  life,"  and  the  gratification  of 
its  manifold  desires,  our  complicated  trading  Systems  exist. 

Leaving  now  this  physiological  line  of  thought,  it  will  be 
noted  that  our  Trout  is  one  of  9,000  or  10,000  species  of 
animals,  each  of  which  agrees  with  its  fellows  in  having  a 
bony  vertebral  column,  a  bony  gill  cover,  and  in  certain 
characteristic  features  of  the  bony  skull,  the  gills,  andother 

•  No  better  case  can  be  here  clted  than  that  of  the  Salmon-disease. 
t  Certain  special  functions  and  their  significance,  will  be  dealt  with 
in  due  course. 
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Organs.  For  these  rcasons  they  are  all  classcd  together, 
and  called  the  Teleostet,  or  bony-fishes.  As  we  proceed 
further,  we  find  that  of  these  some  3,000  have  an  air-bladder 
which  opens  into  tlie  aünientary  canal,  and  we  there- 
fore  group  them  together  and  call  thcm  the  Pkysostomt. 
Certain  of  these  again  exhibit  charactcrs  in  common  ;  they 
differ  very  much  in  size,  colour,  and  habit ;  some  ascend 
the  rivers  merely  to  spawn,  others  live  in  deep  water,  while 
others  never  leave  the  river  er  lake  in  which  they  abound. 
Their  internal  anatoray  diflTers  somewhat,  and  while  they 
agree  on  most  points,  there  is  a  grcat  diversity  on  others,  as, 
for  example,  the  number  and  size  of  the  pyloric  appendagcs. 
Still,  they  all  have  scaleless  hcads,  the  small  second  dorsal 
(in,  and  other  characters  in  common  ;  and  while  they  are 
not  the  only  fishes  in  existence  which  show  one  or  other  of 
these,  it  is  still  very  convenient  to  associatc  them  under  one 
'  Order,  which,  with  the  Salraon  as  its  head  or  type,  we  call 
the  Saimonoidei  \  it  includes  the  allies  of  that  animal,  all 
the  Trouts,the  Trufls,  Blue  Polls,  Chars,  Polans,  the  Smelt, 
Grayling,  and  others.  It  will  be  observed  that  this  result 
is  the  outconie  of  the  comparison  of  a  series  of  forms ; 
certain  features  predominate,  and  we  theroforc  speak  of 
them  as  characteristic  of  the  group  ;  but  as,  in  comparing 
any  two  forms,  differences  are  to  be  found,  our  Standard, 
although  convenient,  is  artificial.  Still,  in  accordance  as 
any  form  differs  from  it,  it  is  said  to  bc  modified  ;  if,  as  in 
thecase  of  the  grcyand  the  common  Trout,  the  difTerence  is 
slight,  the  one  or  other  is  said  to  be  slightly  modified  ;  but 
if  grcat,  we  say  that  it  is  highly  modified.  This  branch  of 
scicncc  is  known  as  Morphohgy,  and  it  is  the  expression  of 
likeness  and  unlikeness  ;  as  will  be  secn,  its  teachings  are  in 
some  respects  purely  ti.-ntativc,  and  liablc  to  be  replaccd  as 
knowledgc  advanccs.    They  are  nonc  the  less  useful  for 
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working  purposes  however,  and  we  will  now  apply  them  to 
certain  characteristic  forms  of  food  fishes. 

By  such  methods  we  create  our  species,  genera,  and  so  on, 
study  of  each  of  which  shows  to  us  evidence  of  an  ever-presAit 
tendency  to  change,  an  ever-constant  wrestling  for  power  or 
precedence  in  the  struggle  for  existence. '  Inability  to  cope 
with  adversity  leads  on  to  extermination  ;  competency  to 
do  so  results  in  survival,  under  changed  circumstances — 
"  the  survival  of  the  fittest." 

The  Physostomi  include  such  valuable  food  fishes  as  the 
Herrings,  Carps,  Eels,  the  Pike,  and  their  allies  ;  whatever 
variations  may  exist  among  them,  they  all  have  in  common 
the  open  air-bladder,  and  excepting  instances  where  the  first 
dorsal  or  pectoral  fins  may  be  spinous,  all  the  fin  rays  arc 
soft  and  branching  like  those  of  the  Trout  already  referred  to. 

Taking  first  the  Herring  tribe  or  Cbipeidce^  which  in- 
cludes  the  Pilchards,  Sardines,  Sprats,  Shad,  Anchovies, 
Whitebait  and  others,  we  have  to  deal  with  shore-loving 
gregarious  forms,  whose  bodies  are  covered  with  large 
scales,  which  on  examination  are  seen  to  be  smooth-edged, 
or  cycloid  as  they  are  called,  as  distinguished  from  those 
which,  having  comb-like  edges,  are  called  ctenoid  ;  the  head 
in  these  animals  is  scaleless  or  naked,  and  along  the  ventral 
side  of  the  body  the  scales  often  assume  the  form  of 
serrated  bony  plates.  Unlike  the  members  of  the  Salmon 
tribe  they  have  but  one  dorsal  fin,  and  as  in  them,  the  pelvic 
or  ventral  fins  which  lie  vertically  below  this  are  said  to 
be  abdominal,  while  the  pectoral  fins  are  in  their  normal 
Position.  The  notched  tail  is  very  short,  the  vent  and 
Single  anal  fin  being  placed  far  back.  The  eyes  are  large, 
and  guarded  by  two  folds  of  skin,  as  in  the  Salmons ;  these 
are  -not  true  eyelids  in  the  sense  of  those  of  the  higher 
animals,  although  like  them  they  are  protective  organs.    So 


far  as  extemal  characters  go,  therefore,  they  differ  from  the 
Salmons  mainly  in  the  absence  of  the  second  dorsal  fin. 
When  the  mouth  is  examined,  a  marked  differcnce  is  seen, 
for  its  supportlng  bones  are  highly  movable,  and  united 
together  by  a  flexible  integument,  so  arranged  that  on 
opening  the  mouth  there  is  formed  a  sort  of  funnel.  Their 
food  consists  of  minute  animals  and  small  fish,  and,  like 
nearly  all  fishes,  they  swallow  their  prey  whole  ;  their  teeth 
are  reduced  to  a  minimum,  being  either  very  small,  or,  as  in 
the  Shad  and  Anchovy,  practically  absent.  The  animal 
swallows  its  prey  in  great  quantities,  swimming  on  to  it  so  to 
speak  open-mouthed  ;  as  of  necessity  it  must  take  in  much 
that  is  not  waiited,  the  gill-rakers  are  enormously  enlarged 
and  form  a  straining  apparatus,  through  which,  on  closurc 
of  the  mouth,  the  water  and  any  uscless  material  are  drained 
off.  All  have  pyloric  appendages  and  gill-structures  like 
the  Salmons  ;  the  air-bladder,  however,  is  strangely  modifictl, 
for  it  opens  behind  the  vent  extemally,  and  its  duct  com- 
tnunicatcs,  not  with  the  gullet  as  in  the  Trout,  but  with  the 
stoniach  ;  no  great  skill  is  nceded  to  see  that  this  "  silvcr 
strcak  "  runs  up  into  the  head,  and  it  there  gets  in  among 
the  bones  of  the  skull,  abutting  against  the  parts  of  the  ear 
in  a  very  curious  fashion. 

Turning  now  to  the  Carp  tribe  or  Cyprhmds,  among  which 
are  found  the  Roach,  Dace,  Bream,  Minnow,  Rudd,  and  their 
allies,  WC  come  to  a  group  of  highly  niodified  freshwatcr 
fishes.  Extcrnally  they  are  much  like  the  herrings,  except 
ihat  the  body  is  gencrally  more  oval  in  shape.  In  the 
wcU-known  Gold-fish  and  some  othcrs  tlie  dorsal  fin  is 
elongalcd,  gencrally,  however,  the  ventral  fins  lie  just 
bcneath  its  anterior  cnd.  Very  oftcn,  that  region  of 
the  body  in  front  of  thesc  is  shortcncd  iu  propoVtioa 
as  the   body  is  rounded.      In  somc  of  tlic  Breams,  the 
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body-cavity  and  vent  are  carried  fonvardi;,  and  with 
them  the  ventral  fins,  so  that  the  anal  fin,  lengtliened 
in  Proportion,  comes  to  He  beneath  the  dorsal.  Most 
of  them  have  toothless  jaws,  and,  with  the  exception  of 
certain  African  Loaches,  a  large  horny  tooth  at  the 
back  of  the  throat  Here  are  fishes  wholly  or  mainly  vege- 
table  feeders,  they  have  no  jaw  teeth,  but  as  a  crushing 
power  is  of  service  to  them,  the  last  pair  of  gill-arches — which 
do  not,  however,  bear  gills  themselves — send  in  teeth,  to  meet 
which  the  skull  sends  down  a  ledge  of  bone  into  the  roof  of 
the  mouth,  which  bears  the  large  horny  mass  alluded  to 
above.  They  have  no  pyloric  appendages,  but  upon  opening 
a  Carp  or  Roach,  one  cannot  fail  to  be  Struck  with  the  large 
air-bladder ;  it  is  subdivided  into  two  Chambers,  the  front 
one  of  which  communicatcs  with  the  alimentary  canal  by 
a  long  duct,  and  also  with  the  ear,  not,  however,  by 
sending  up  a  process  into  the  skull  as  in  the  Herring,  but 
through  the  agency  of  certain  small  bones  which  become 
so  modified  as  to  form,  between  it  and  the  ear,  a  chain  of 
buffers. 

The  air-sac  in  most  fishes  is  hydrostatic  in  function,  that 
is,  the  animal  has  it  in  its  power,  either  by  the  control  of 
certain  muscles  or  otherwise,  to  partially  fill  or  empty  it  of 
the  contained  air  or  gas ;  it  thereby  acts  as  a  float  or  a 
balloon,  altering  the  fish's  specific  gravity.  It  is  no  un- 
common  thing  for  this  organ  to  rupture  and  burst,  when,  on 
being  taken  from  the  water,  the  animal  is  relieved  from 
pressure.  Although  this  hydrostatic  function  is  that  of  the 
air-bladder  originally,  it  is  not  its  only  one.  Its  tension 
in  the  Carps  is  most  striking ;  so  fully  distended  is  it  that  it 
will  answer  visibly  to  the  touch  of  a  hair,  and  as  it  is  in 
close  contact  with  the  body  wall  and  viscera,  it  is  but  fair 
to  assume  that  it  also  serves   to   convey  to  the   ear,  by 

C  2 
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mcans  of  the  structures  just  described,  Impulses  originatiiig 
in  thc  motion  of  bodies  in  the  watcr ;  the  Carps  and 
their  allies  all  live  in  ponds,  lakes,  or  shallow  rivers,  and 
the  air-bladder,  not  needed  for  hydrostatic  purposes,  is  here 
put  to  a  new  use.  This  change  is  correlated  with  life  in 
shallow  watcr,  as  the  only  other  fishes  which  show  it  are 
either  freshwater  forms,  or  if  they  enter  thc  sea  are  merely 
"coasters."  One  of  such  is  the  gigautic  Sheat-Fish,  a 
Siluroid  which  abounds  in  the  Danubc.  Many  fishes 
produce  an  audiblc  sound  on  rcmoval  from  and  often  in  thc 
water,  and  ccrtain  of  thcse  Siluroids  have  been  called  the 
"  Fiddler  Fishes  "  from  thc  characters  of  the  sound  they 
produce  ;  whÜe  many  forms,  either  by  thc  flappiiig  of  thc 
gill  Cover,  by  the  sudden  cxpulsion  of  air  from  thc  air- 
bladder,  or  by  certain  other  methods,  produce  these  and 
similar  sounds.  It  is  only  among  the  Siluroids  that  wc  find 
a  special  apparatus  set  apart  for  this  purpose,  and  it  may  bc 
that  the  acccssory  auditory  apparatus  is  specially  adapted 
in  connection  therewith. 

The  fact  that  in  somc  of  them  thc  body  wall  thlns  whcrc 
thc  air-bladder  coraes  in  contact  with  it,  favours  tlic  suppo- 
sition  that  it  is  related  to  thc  ear,  as  is  the  drum  of  that 
oi^an  in  the  higher  animals. 

Any  such  apparatus  woiild  be  advantageous,  if  only  it 
could  detect  the  presencc  of  the  voracious  Pike.  Thc 
characters  of  this  freshwater  demon  are  familiär  to  most 
pcoplc,  and  howcvcr  man  might  rcgrct  it,  its  disappcarance 
would  bc  hailcd  by  many  valued  fluviatilc  fishes.  It  la 
reprcsentcd  by  tlic  gcnus  Esox  alonc,  the  massive  well- 
set  frame  of  Mhich  needs  no  commcnt  hcrc ;  we  find  ihc 
second  dorsal  fin  again  present,  but  this  timc  in  thc  abscncc 
of  a  first,  whilc  its  long  body  bcars  thc  familiär  abdominal 
ventral  fins.     In  the  head   thcrc  are  seen  great  changes  ; 
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the  capacity  of  its  mouth  is  well  known,  the  nostril, 
instead  of  being  at  the  extreme  end  of  the  snout,  is 
placed  a  little  in  front  of  the  eye,  and  it  is  clear,  there- 
fore,  that  the  "running  to  jaw*'  which  it  exhibits  is  due, 
as  in  many  other  fishes,  to  an  elongation  of  the  pre-nasal 
portion  of  the  head.  Teeth  of  the  most  formidable  kind 
are  here  everywhere  present ;  jaws,  tongue,  gill-arches, 
and  every  available  support,  are  alike  pressed  into  the 
Service ;  the  terrible  weapons  have  hinged  and  movable 
bases  of  attachment,  and  are  so  arranged  that  while  they 
favour  the  entry  of  its  prey,  any  attempt  at  escape  is 
impossible,  for  they  then  fly  up  likeso-manyharpoonblades, 
and  hold  it  the  firmer.  Although  certain  of  its  teeth 
are  fixed,  this  voracious  animal  in  strictness  hooks  itself 
on  to  its  prey,  as  indeed  do  many  fishes ;  and  considering 
this,  the  fact  that  it  is  at  times  choked  in  the  attempt  to 
devour  a  fish  bigger  than  itself,  or  an  animal  beyond  the 
capacity  of  its  jaws,  is  easily  explained,  as  is  also  the 
total  absence  of  gill-rakers.*  In  that  the  pyloric  appen- 
dages  may  be  present  or  absent  in  species  of  a  genus, 
their  absence  in  the  Pike  is  not  surprising. 

The  only  remaining  Physostomous  fishes  which  can  be 
noted  here  are  the  Eels.  Fishes  with  elongated  Eel-like 
bodies  occur  in  most  of  the  great  groups,  but  the  Eels 
properly  so  called  are  the  Murcenoids  of  Zoology.  The 
long-bodied,  scaleless  Conger,  and  its  small  scale-clad  fresh- 
water  ally  are  familiär  to  all ;  but  it  may  be  noted  that  in 

•  Two  specimens  showing  this  will  be  found  in  the  Western 
Galleries.  The  fishes  were  killed  in  attempting  to  swallow  a  duck  and 
an  eel  respectively,  and  it  will  be  seen  that  in  the  latter  case  the  cel, 
by  virtue  of  its  shape,  would  most  probably  have  escaped,  had  not 
the  pike,  in  its  grced,  closed  its  jaws  and  thus  brought  its  fixed  teeth 
into  play« 
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tlie  lalter  the  small  scales  are  completely  buricd  up  in  tlie 
thick  skin.  The  vent  is  placed  well  back,  the  tail  exceed- 
ing  the  body  hi  length  by  but  a  little,  the  pectoral  fins  are 
small,  while  the  ventral  ones  are  wholly  absent.  The  post- 
ocular  region  of  the  head  is  here  elongated,  and  there  is  a 
large  mouth,  which  in  sonie  Eels  of  tlie  Tropical  seas  is 
carried  back  for  an  immense  distance  ;  teeth  are  present,  and 
the  Upper  jaw  boncs  are  partly  unitcd  to  the  skull.  The 
fins  and  gUl  covcr  are  alike  soft,  and  their  supportJng  bones, 
though  present,  are  reduccd  to  a  minimum.  The  gills  are 
normal,  and  the  gill  Covers  unite  with  the  body  walls, 
so  as  to  leave  a  small  passage  on  citlier  side,  Immcdiately 
in  front  of  the  pectoral  fin.  In  some  Eels  this  is  carried 
furthcr,  and  the  two  pores  run  together  and  form  a  singlc 
aperture  on  the  under  side  of  the  liead ;  and  probably 
these  and  other  modifications  have  to  do  with  their  sus- 
taining  powcrs  on  land.  Thcy  are  of  a  restless,  wandering 
disposition ;  that  which  best  cliaracterizes  thcm,  however, 
is  the  continuity  between  tlie  anal,  caudal,  and  dorsal  fins. 

This  samc  condition  is  seen  in  the  young  of  other  forms, 
the  separate  dorsal  and  anal  fins  being,  in  the  adults,  derivcd 
as  the  result  of  a  brcaking  up  of  the  at-first  continuous 
fin.  The  Eel  neverbreaks  it  upat  all,  and  is  in  this  respcct 
a  big  baby,  for  which  reason  it  is  said  to  retain  an  early  or 
embryonic  condition.  The  retention  of  infantile  cliaractcrs, 
however,  is  no  new  thing  in  cven  the  study  ofmankind.  If 
carcfully  watched,  there  will  be  secn  near  the  end  of  the 
tail  a  pulsating  arca— the  so-callcd  caudal  hcart ;  it  Js 
rcally  an  enlarged  portion  of  the  grcat  lymphatic  vessc!  of 
that  region,  which,  owing  to  its  size,  gives  rise  to  a  visiblc 
pulse.  The  backbonc  of  the  eels  usually  consists  of 
between  200  and  300  vertebra:,  and  Stands  at  one  extreme 
of  the  Tcleostean  serics,  at  the  opposite  end  of  which  are  the 
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Coffer  fisheSy  which  never  have  more  than  1 5  ;  the  Eels, 
however,  are  surpassed  by  some  of  the  lower  fishes  in  this 
respect.  They  have  no  pyloric  appendages,  and  an 
abdominal  pore  is  present  Perhaps  into  no  subject  affect- 
ing  the  fish-interests  has  more  error  ever  crept  than  into 
the  "  Eel-question."  The  ancients,  even  Aristotle  and  Pliny 
were  literally  "  at  sea "  here ;  spontaneous  generation  and 
hermaphroditism  have  alike  been  resorted  to,  in  order  to 
explain  away  the  apparent  anomalies  conceming  the  pro- 
pagation  of  this  group  ;  even  to-day,  the  populär  notion 
that  they  are  mud-begotten  finds  favour.  Early  in  the  iyt\\ 
Century,  an  Italian  physician,  examining  only  the  larger 
specimens  from  brackish  water,  first  found  the  female  roe  ; 
and  although  it  was  as  well  known  then  as  now,  that  the  old 
Eels  went  down  to  the  sea  while  only  young  fry  returned, 
neither  he  nor  anyone  had  up  to  that  time  examined  the 
smaller  individuals,  believing  them  to  be  young  ones.  But 
upon  doing  so  some  nine  years  ago,  an  Austrian  naturalist 
succeeded  in  finding  in  them  the  corresponding  male  organ, 
like  that  of  the  female,  necessarily  immature  at  the  time  of 
Observation.  After  stränge  oscillations  between  fact  and 
fiction,  the  question  Stands  thus  :  the  ripening  fish  leave  for 
the  sea  in  the  autumn,  and  after  an  absence  of  five  or  six 
weeks  they  spawn — in  some  Ceises  on  known  mud  banks  ;  in 
the  spring  the  young  ones  begin  to  come  up  the  rivers,  with 
an  experience  of  some  eight  or  ten  weeks  of  marine  life,  to 
enter  upon  a  fluviatile  existence.  The  parents,  however,  do 
not  appear,  and  the  only  supposition  is  that,  like  the  Lam- 
preys,  they  spawn  and  then  die.  First  among  the  difficulties 
of  actually  demonstrating  the  ripened  male  organ,  is  that  of 
capturing  an  Eel  in  the  deep  and  open  sea. 

Compared  with  what  is  seen  in  the  Salmons,  this  migra- 
tion  of  the  Eels  is  instructive.     Among  the  former,  we  have 
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animals,  living  in  the  sea,  but  finding  it  favourable  to  the 
welfare  of  the  race  to  asccnd  the  rivcrs  to  spawn  ;  this  thej' 
do  in  a  variable  degree,  but  the  Smelt,  which  usually 
ascends  to  freshwater  from  August  to  April  or  May,  has 
bcen  kept  captive  and  healthy  for  years  in  inland  ponds. 
The  Eels  present  a  casc  the  exact  revcrse  of  this ;  having 
already  accustomed  themselves  to  life  in  fresh  water,  they 
find  it  profitable,  not  to  say  absolutely  necessary,  to  rctum 
to  the  sea  to  spawn, 

Leaving  now  the  bony  fishes  with  an  open  air-bladdcr 
WC  come  to  the  considcration  of  those  in  which,  unIcss 
altogether  absent,  its  connection  with  the  alimentary  canal 
is  lost.  These  forms  are  known  as  the  PhysoclUti.  Hear- 
ing in  mind  the  fact  that  the  connection  did  at  one  time  exist, 
the  distinction  looses  all  value  cxcept  as  regards  the  adult 
fish  ;  it  is.  however,  an  exceedingly  convenient  one,  These 
fishes  fall  under  two  grcat  groups,  sharply  marked  off  from 
each  othcr  by  the  char.ictcrs  of  their  fins,  which,  within 
ccrtain  limits,  are  cither  soft  or  spinous. 

Foremost  aniong  the  soft-finticd  group  or  the  Atiacan- 
tkiiii,  comes  the  Cod  tribc  or  GadidiS,  which  includes  the 
Cod,  Whiting,  Haddock,  PoÜack,  Goal  fish,  Hake,  Ling,  and 
their  alhes.  The  Ling  is  soniewhat  Eel-like  in  shape,  whilc 
the  Eel  pout  or  Burbot,  the  only  freshwater  representativc 
of  the  family,  resembles  the  Eels  in  its  habits.  The  tnic 
Cods  are  essentially  northem  forms,  occurring  at  variable 
and  somctimes  at  great  depths  ;  they  approach  cur  shorcs 
during  the  winter  to  spawn,  whcn  they  fall  an  easy  prcy, 
.ind  are  capturcd  in  immense  numbers;  while  throughoul 
the  wholc  ycar,  they,  in  common  with  the  smaller  members 
of  the  family,  are  fished  for  on  account  of  their  great 
culinaiy  valuc.  Thc>'  all  havc  a  heavy  scalc^Jad 
body,  with  a  large  hcad,  immovably  fixed  to  the 
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column.  Their  fins,  when  compared  with  the  Eel's  or  with 
those  of  the  embryo,  are  exceedingly  instructive.  The 
dorsal  fin  is  generally  broken  up  into  two  or  even  three 
parts,  and  the  anal  fin  into  two  ;  but  even  where  this  is  the 
case,  the  intervals  between  them,  if  present,  are  very  slight, 
while  the  caudal  fin,  rarely  notched,  is  generally  rounded 
posteriorly.  In  some,  the  dorsal  and  anal  fins  are  each 
represented  by  a  single  long  fin,  while  in  others  there  is 
practically  present  the  continuous  fin  of  the  Eel.  The  tail 
is  enormous  and  very  powerful,  and  the  body-cavity  is 
proportionally  small,  the  vent  being  carried  very  far  for- 
wards  ;  generally  it — as  in  most  Teleostei — and  the  anal  fin 
lie  vertically  below  the  second  dorsal  fin  ;  rarely,  however,  it 
may  be  somewhat  farther  back,  or,  as  in  the  Whitings,  still 
farther  forward.  The  pelvic  fins  are  carried  forwards  with 
the  shortened  body-cavity,  and,  as  they  appear  to  lie  in 
front  of  the  pectorals,  are  said  to  be  jugular.  Nature,  how- 
ever, knows  no  such  Inversion  as  this,  and  on  examination 
we  find  that  the  pelvic  girdle  is  so  small,  that  it  comes  to 
be  lodged  completely  under  cover  of  the  immense  shoulder- 
girdle,  but  still  as  surely  behind  it  as  in  even  our  own  case. 
With  one  exception,  the  fins  of  all  the  Anacanthini  are 
supported  by  soft  rays ;  horny  in  texture,  they  fray  out  in 
a  fan-shaped  arrangement,  each  branch  of  which  consists  of 
a  series  of  transversely-jointed  filaments,  each  tapering  off  to 
a  point.  Very  variable  is  the  barb,  present  for  example  in 
the  Cods  and  absent  in  the  Whitings  ;  teeth  are  well 
developed,  and  there  is  a  very  large  tongue  present,  which, 
like  that  of  all  fishes,  is  not  gustatory  in  function.  The 
customary  four  pairs  of  gills  are  present,  while,  as  in  many 
other  Teleostei,  the  pseudo-branchia,  instead  of  being  gill- 
like,  forms  a  rounded  so  called  "  glandulär  "  mass.  Pyloric 
appendages  are  always  present,  and  in  the  Whiting  there 
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are  onc  hundredj  and  Iwenty  of  these,  opening  by  but  four 
apertures,  and  not  singly  as  in  the  Trout.  The  air- 
bladdcr  ia,  in  the  deep  sea  forms  especially,  marvellously 
strong  and  thJck-walled  ;  on  either  side  it  sends  off  a  pro- 
cess,  which  is  coilcd  up  alongside  the  skull  but  does  not 
run  inlo  it  as  in  the  Herring ;  in  its  interior  there  is  present 
a  lai^c  so-called  gland,  in  reality  a  vascular  network, 
through  the  agency  of  which  a  gaseous  interchange 
goes  on.  The  rcsults  of  analyses  of  these  gases  are  very 
remarkablc,  and  their  mcaning  is  at  present  Httle  under- 
stood,  A  large  liver  and  a  coiled  intestinc  are  present, 
while  the  roe,  as  in  very  many  other  forms,  consists  of  two 
sac-like  masses,  which,  uniting,  form  a  duct  which  opcns 
bchind  the  vent  by  a  small  pore,  and  behind  this  again  the 
kidney  duct  opens.  There  are  no  abdominal  pores,  such 
as  are  found  in  the  Salmons  and  Eels. 

Next  in  order  comes  the  extraordinary  group  of  Fiat 
Fishes,  the  sidc  swimmers  or  J'!eiiro7iecliäie,  as  they  are 
named.  Among  them  there  exist  such  important  food 
adjuncts  as  the  Soles,  Dabs,  Brill,  Flounders,  Turbots,  Plaicc, 
and  iheir  allics,  The  indigcnous  British  forms  are  all  highly 
modihed,  and  among  those  which  at  times  reach  our  coasts, 
the  large  Halibut "  approaches  most  nearly  the  typical  fish 
type.  Rarely  scaleless,  no  member  of  this  family  lives  aC 
a  grcat  depth,  and  some  are  said  to  adapt  themsclves 
rcadily  to  fluviatile  existcnce.  They  are  all  camivorous, 
and  live  at  the  bottom,  where  they  "  flop  "  aloiig  In  a  highly 
characteristic  fashion  ;  the  tail  movcs  horizontally,  but  still 
in  the  samc  plane  as  in  other  fishes,  as  regards  the  body. 
Obviously  wc  have  to  deal  with  a  highly-modified  family. 
living  on  the  sand,  wlierc  they  lie  and  so  to  speak  suck  in 
small  forms  of  lifc  ;  unable  to  carry  the  Battened  body  in  a 

'  Cood  spccimcns  of  iliis  can  be  sccn  in  the  Canadian  section. 
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vertical  position,  they  dispense  with  the  air-bladder,  and 
thereby  increase  their  specific  gravity,  and  to  this  same 
end  all  the  cavities  are  reduced  to  a  minimum,  the  vent 
being  carried  as  far  forwards  as  it  can  get ;  the  tail  thereby 
becoming  greatly  enlarged,  gives  the  animal  as  much 
solidity  as  is  possible.  Everyone  knows  that  these  creatures 
have  their  two  ^y^s  uptumed,  so  that  the  body  comes  to 
lie  on  what  is  called  its  blind  side  ;  this,  in  common  with 
the  proper  under  or  ventral  side  of  most  animals,  is  usually 
wliite,  while  the  upper  or  exposed  side  is  coloured.  The  real 
meaning  of  animal  colouration  is,  at  present,  unsolved  ;  it  has 
been  ascribed  as  due  to  surface  energy  and  other  causes,  but 
whatever  may  be  its  origin,  it  certainly  is  protective 
in  Function.  The  variable  colours  of  these  Fiat  Fishes,  like 
those  of  many  other  animals,  either  slow  of  movement  or 
accustomcd  to  periods  of  inactivity,  are  but  so  many  dis- 
guises,  under  which  they  assume  the  characters  of  their 
surroundings  ;  and  while  this  may  alter  with  changing  cir- 
cumstances,  some  of  them  go  further,  and  develop  certain 
tubercles  on  their  bodies,  which  take  on  appearances  of 
surrounding  objects.  Known  as  "  protective  mimicry,"  this 
arrangement  obviously  ensures  the  safety  of  the  individual, 
if  only  by  throwing  any  predaceous  passer-by  off  the  scent ; 
it  is  to  this  same  end  that  the  Oar-fish,  the  Fishing  Frog,  the 
Sea-Blennies,  and  a  host  of  other  forms,  have  their  bodies 
frayed,  coloured,  or  ornamented. 

In  all,  the  ventral  fins  are  jugular,  and  very  often 
laterally  compressed,  so  as  to  appear  like  a  portion  of  the 
large  anal  fin  ;  the  pectoral  fins  are  normal,  in  the  Soles 
becoming  very  small,  and  in  the  variegated  Sole  that  of 
the  blind  side,  no  longer  of  use,  practically  disappears. 
Teeth,  in  some  wanting,  may  occur  on  both  sides  of  a  nearly 
symmetrical  mouth,  as  in  the  Turbots,  or  on  one  side  only 
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of  a  niore  distorted  mouth,  as  in  the  Piaice,  and  when 
present  they  are  either  very  small  or  reduced  to  mere 
criishing  organs ;  in  both  cases  the  nasal  organs  partici- 
pate  in  the  want  of  symmetry.  The  dorsal  and  anal  fins 
form  cach  an  undivided  tract,  and  the  limb-girdles  are 
approxiniated,  and  so  arranged  as  to  facilitate  case  of 
motion  of  the  great  tail.  Strange  as  are  the  modißcations 
here  set  forth,  the  young  fry  have  all  the  characters  of 
ordinary  fishes  ;  they  are  free  swimmers  with  symmetrica! 
bodies,  white  beneath  and  coloured  above  and  at  the 
sides ;  as  they  becomc  flattcned,  however,  the  eye  of  the 
blind  sidc  is  carried  round,  distortion  of  the  skull  and  other 
attcndant  changes  take  place,  the  pigment  becomes  re- 
stricted  to  onc  side  only,  and  the  adult  and  often  com- 
pletely  discoidal  condition  is  rcached.  These  changes  may 
affect  either  the  right  or  the  left  side  in  diflercnt  forms.  as 
can  be  seen  on  comparing  a  Flounder  and  a  Turbot ;  they 
occur  before  the  dorsal  fin  has  grown  over  the  head,  so  that 
the  eye  is  mcrely  rotated  on  its  axis.  In  one  solitary  case, 
however,  the  fin  grows  first.  and  the  eye,  loath  to  vanish 
altogether,  forccs  its  way  through  the  head,  thus  realizing 
the  apparent  anomaly  seen  in  the  adult.  Even  the  visceral 
organs  do  not  tscapc  distortion.  If  a  Turbot,  a  Piaice,  and 
a  Sole,  be  cxaniined  in  order,  it  will  bc  found  that  in 
Proportion  as  the  body  cavity  is  decreased  in  size — the  vent 
bcing  carried  fonvards — it  scnds  into  the  tail  a  paired 
backwardly-dirccted  process ;  the  viscera  which  grow  into 
thcse  Pouches  completely  fill  them,  and  so  space  is 
cconomiscd.  In  the  Piaice,  the  roe  alone  grows  into  thesc, 
and  they  are  short ;  but  in  the  Sole,  where  they  extend  back 
for  two  thirds  the  Icngth  of  the  body,  that  of  the  right  side 
carries  the  intestincs,  that  of  the  left  a  portion  of  the  kidncy. 
whilc  botli  lodge  the  roc  in  addition.     It  is  worthy  of  note 
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that  other   heavy-tailed  fishes,  for  example  the  Weaver, 
may  do  this,  but  less  conspicuously. 

The  second  great  group  of  Physoclistous  fishes  con- 
stitutes  a  collection  of  some  4CXK),  mostly  marine  forms, 
which  Vary  enormously  as  to  external  features.  Some  are 
scaleless,  in  others  the  head  and  even  the  fins  are  scale-clad, 
and  very  often  skin,  scales,  or  fins,  may  be  highly  modified. 
In  most  the  ventral  fins  are  placed  well  forward,  and  in  one 
or  more  of  the  fins  the  bony  rays  are  produced  into  great 
spines,  and  no  one  who  has  watched  the  defence  of  its  nest 
by  a  Stickleback,  will  need  to  be  reminded  that  these  are 
offensive  as  well  as  defensive  in  function.  These  fishes  are 
therefore  called  the  spined-fins  or  Acantlwpterygia^  and  such 
indispensable  food-forms  as  the  Mackereis,  Mullets,  Perches, 
Gumards,  and  thcir  allies,  are  those  which  appeal  to  all  fish 
eaters  ;  while  the  Wrasses,  Blennies,  and  Sticklebacks,  find 
a  host  of  admirers  everywhere. 

First  then  in  importance  come  the  Mackereis,  or  Scom- 
beroidei,  and  their  allies,  usually  of  small  size,  though  in  the 
case  of  the  hot-blooded  Tunny  *  they  may  reach  a  length 
of  ten  feet 

The  Mackereis  are  gregarious,  restless  surface-swimmers  ; 
their  long  bodies  covered  with  small  scales  are  everywhere 
familiär ;  the  tail  is  so  deeply  notched  that  its  two  halves 
are  capable  of  independent  motion,  and  all  the  fins  are  so 
articulatcd  as  to  give  ease  of  motion,  the  whole  body  being 
framed  for  rapidity  of  progression.  The  two  eyelids  found 
among  fishes  are  here  well  marked,  and  the  naked  head  is 
•  produced  into  an  obvious  pre-nasal  growth.  The  fins  are 
very  curious  ;  the  pelvic  members  lie  far  forwards  under  the 
pectorals,  and  their  position  here  shows  that  they  are  not 
necessarily  associated  with  that  of  the  vent,  which  is  very 

*  A  good  example  of  this  fish  will  be  found  in  the  Canadian  section. 
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far  back.  The  dorsal  fins  are  very  instructivc  ;  tlie  anterior 
one  is  placed  far  forwards ;  between  [t  and  the  second  therc 
is  a  break,  and  herc  again  tlie  second  dorsal  is  over  the  first 
anal  fin,  while  behiiid  these  therc  occur,  both  above  and 
below,  a  series  of  five  so-called  "  false  fins  "  or  "  finlets,"  In 
the  Stickieback,  on  the  contrary,  these  finlets  are  in  front  of 
instead  of  bchind  the  second  dorsal  fin  ;  and  since  in  the 
Tunny  the  first  dorsal  is  prolonged  back  to  meet  the  second, 
the  finlets  occurring  bchind  the  latter,  it  is  clear  that  all 
these  and  the  caudal  fin  severally  answer  to  the  continuous 
fin  of  the  Eels  and  of  the  enibryo.  This  condition  is  realised 
in  the  viviparous  Blenny  of  Scotland,  and  while  among  these 
Blennies.  Perch,  and  Bass,  \ve  find  approximatlons  towards 
the  Anacanth  Type,  we  find  in  some  Perch,  Brcam,  Bass  and 
others,  that  the  dorsal  lin  remains  uncleft.  Among  the 
Rußs  it  is  spinous  for  nearly  its  whole  length.  We  thus  sce 
that  among  this  group  of  fishes,  therc  occur  all  grades  of 
modification,  both  as  to  structiire  and  continuity  of  tlic 
median  fins.  In  the  Sticklebacks,  moreover,  the  ventral  fins 
are  reduced  to  the  well-known  "'  belly  spinc,"  while  among 
them,  as  in  the  prolific  Scad  and  others.  certain  of  the  body 
scales  may  also  bccomc  spinous.  If  the  Mackcrcl's  moutli 
be  examincd,  small  tecth  will  bc  found,  and  those  of  the  gill- 
arches  lock  back  like  the  Pike's  tecth  ;  as  in  the  Soles  and 
certain  other  fishes,  wehere  mcetwiththestrangcphenomenon 
of  a  coloured  niouth  cavity  ;  shining  and  iridescent,  a  snarc 
that  may  entice  the  Herring  fry  and  other  small  fishes  upon  J 
which  they  feed  literally  into  the  jaws  of  dcath.  A  very 
cfficicnt  straining  apparatus  exists,  in  the  presence  of  a  | 
double  series  of  rakers  along  the  outermost  gill-arch.  The 
air-bladdcr,  usually  prescnt,  is  in  some  of  the  [ribe  absent ; 
and  the  energy  exhausted  in  giving  the  immense  rapidity 
to  thcir  movcmcnts  is  accompanied,  as  in  all  similar  cases, 
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by  a  rapid  oxidation  and  consequent  increase  in  body 
temperature. 

Certainly  no  less  valued  as  food  fishes  are  the  Mullets. 
The  Red  and  Grey  Mullets  of  commerce  are  in  no  way  re- 
lated ;  and,  taking  first  the  Red  or  Sur  Mullet — prized  alike  in 
their  time  by  both  Roman  and  Briton — this  little  fish,  covered 
in  its  large,  thin  scales,  is  familiär  for  its  two  barbules  and  its 
rieh  colour,  which,  as  fishers  well  know,  intensifies  with  death. 
The  mechanism  by  which  this  phenomenon  is  brought  about 
is  much  like  that  giving  rise  to  the  "  blush  "  of  the  Cuttle- 
fish ;  there  are  present  (in  this  and  certain  other  fishes), 
within  the  skin,  small  sacs  filled  with  pigment,  which  under 
certain  Stimuli  are  brought  into  play ;  each  sac  is  caused  to 
expand,  and  the  diffusion  of  the  contained  colouring  matter 
gives  rise  to  the  characteristic  tint.  As  to  the  barbules, 
inasmuch  as  when  not  in  use  or  when  the  animal  is  threatened 
with  danger  they  can  be  completely  tucked  away  under  the 
jaw  apparatus,  they  are  obviously  of  great  importance  to 
the  animaFs  well  being ;  these  and  similar  structures  are 
very  variable,  both  in  number  and  relation,  among  fishes, 
but  from  the  above-named  and  other  considerations  they 
would  appear  to  be  sensory  in  function. 

The  Grey  Mullets  inhabit  brackish  water,  and,  unlike  the 
Red  Mullet,  the  head  is  scale-clad,  the  ventral  fins  are  lodged 
well  back,  and,  as  rarely  happens  among  bony  fishes,  the 
lateral  line  is  absent  These  Grey  Mullets  and  others  play 
among  fishes  the  part  of  "  the  man  with  the  muck  rake  : " 
active  enough  except  when  feeding,  they  at  such  times 
"  gulp "  in  the  mud  on  which  they  rest,  hoping  for  the 
best.  For  this  purpose  there  Stretches  between  the  bones 
of  the  Upper  jaw  a  flexible  membrane,  and  the  mouth  is 
produced  into  a  protrusible  apparatus.  The  pre-nasal  region 
of  the  head  is  excavated  in  order  to  receive  this  when  at 
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rest.  Teeth  are  excessively  small  or  absent,  but  tliose 
portions  of  the  gill-arches  which  Üe  in  the  roof  of  the  mouth 
are  so  modified  as  to  form  a  straining  apparatus,  and  the 
animal,  tak'ing  in  mud  and  all,  by  its  agcncy  sorts  the  "  tarcs 
from  the  wheat,"  the  latter  being  retained  and  the  fornier 
ejected,  but  not  until  a  final  straining  off  has  taken  place 
through  the  vcry  efficient  gUl-raker  apparatus.  In  addition 
to  the  multitude  of  small  organisms  living  at  the  bottom, 
the  ever-recurring  deaths  at  the  surface  bring  about  a 
cunstant  subsidence  of  decomposing  organic  matter ;  and 
while  such  a  fish  as  the  Mullet  does  not,  therefore,  get  a  bad 
meal  in  the  end,  this  process  of  decay  is  a  factor  in  ihc 
food  of  fishes  the  importancc  of  whicli  is  much  under- 
estimated.  The  aUmentary  canal  of  the  Grey  Mullet  is 
modified  accordingly,  and  as  a  dcal  of  vegetable  matter 
must  bc  consumed,  we  find,  as  is  often  the  case  among 
vegetable-feeders,  that  the  intestine  is  long  and  coilcd ;  the 
stomach  is  powerful  and  gizzard-like,  and  pyloric  ap- 
pendages  are  present.  An  exceedingly  curioiis  and  in- 
explicable  feature  is  secn  in  this  and  many  other  fishes  in 
the  presence  of  a  black  pigmcnt,  giving  tlie  lining  mem- 
brane  of  the  body-cavity  a  sooty  appearance ;  that 
mcmbranc  is  usually  somewhat  pigmented  among  fishes, 
but  in  few  animals  is  tliis  extreme  rcached. 

Among  the  Wrasses,  a  protrusible  upper  jaw  (no  uncom- 
mon  thing  among  fishes)  coexists  with  highly  modified  tceth. 
but  in  thesc  "  lip  fishes  "  the  apparatus  is  not  suctoriaL 

The  Pcrch  tribe  havc  already  been  noted  incidentall}'. 
Thcy  are  all  highly  modified  forms,  as  is  scen  in  the 
presence  of  scales  on  the  median  fins  of  somc  specics  ;  thcy 
include  the  Perches,  Bass,  and  tlieir  allies.  The  tnie 
Pcrches,  although  essentially  fluviatile,  have  marine  reprc- 
sentatives,  and  this,  in  the  case  of  thcsc  htghly  modified 


ZOO  LOG  Y  AND  FOOD  FISH  ES.  33 

forms,  IS  interesting,  seeing  that  ther.e  is  every  reason  to 
believe  that  all  freshwater  fishes  have  been  derived  from 
marine  ancestors.     Their  teeth  are  generally  simple,  and 
the  ventral  fins  are  placed  far  forward.     It  is  to  us  perhaps 
no  matter  for  surprise  to  find  that  even  among  fishes,  the 
offensive  faculty  is  here  getting  the  mastery  over  the  head, 
for  the  bones  of  the  gill  cover,  taking  the  hint  from  the  fins, 
are  here  produced  into  sharp  and  formidable  spines.     This 
armature  of  the  head  leads  up  to  the  condition  which  we 
find  in  the  Gumards,  among  food  fishes.    These  animals,  in 
some  cases  capable  of  rising  to  the  surface,  are  essentially 
bottom  forms,  and  rarely  occur  at  great  depths.    No  better 
instance  can  be  found,  as  illustrating  the  working  of  nature  in 
a  highly  specialized  form  of  life ;  here  are  fishes,  by  the  very 
nature  of  their  surroundings,  liable  to  all  kinds  of  hardships, 
and  it  is  extremely  interesting  to  see  how  nature,  unable  to 
shake  off*  inherited  characters,  so  modifies  "  the  things  that 
be "  as  to  ensure  the  safety  of  the  race.     It  is  quite  clear 
that  the  broad  armed  head  so  far  exceeds  the  body  in 
diameter,  that  the  latter  is,  so  to  speak,  under  cover  of  it  as 
under  a   defensive  shield — an   obvious   advantage   to   an 
animal  which,  though  not  a  good  swimmer,  still   moves 
about  on  a  rugged  sea-bed  in  anything  but  an  apathetic 
manner.     The  teeth  are  small,  and  the  bones  of  the  skull 
are  run  into  a  compact  mass,  which  is  produced  beyond  the 
jaws  into  further  bufier-like  Protections ;   the  skull,  limb- 
girdles,  and  gill  Covers,  alike  develop  powerful  spines,  and 
less  marked  ones  occur  on  the  body. 

The  curious  "  feelers "  of  the  ordinary  Gurnards,  about 
which  so  much  mystery  seems  to  hang,  are  really  but  three 
pairs  of  dismembered  elements  of  the  pectoral  fins  ;  they 
have  all  the  characters  of  them,  and  are  supported  by 
jointed  fin  rays.     They  are  no  doubt  scnsory  in  functicn. 
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and  while  they  may  serve  as  a  probing  apparatus  they  can 
be  used  as  organs  of  locomotion  ;  this  gives  thc  creature 
power  to  move  backwardly  like  a  Lobster,  and  injury  to  the 
dorsal  fins,  which  might  occur  in  thus  moving  among  pro- 
jecting  masses  on  a  rugged  bottom,  is  prevented,  by  thcse 
lyingwhcr  at  lest  in  a  groove,  under  cover  on  either  side  of 
a  row  of  scrrated  bony  plates.  This  is  but  an  exaggeration 
ofthat  ivliich  occurs  in  many  other  fishes.  Now  comesthe 
question  of  the  under  side  of  the  body ;  and  here  again, 
nature,  having  nothing  eise  to  fall  back  upon,  calls  into 
play  the  hip-girdle  ;  this,  mecting  its  fcllow  in  thc  middie 
linc,  forms  a  great  expanded  plate,  which,  it  can  bc  seen  at 
once,  strcngthens  the  flattened  body-wall  below.  The  bony 
Investment  of  the  whole  body,  met  witli  in  the  little  Atmcd 
Gumard,  prepares  us  for  what  we  find  among  other  groups, 
such  aS  thc  curioiis  tropical  CofTer-fishes,  and,  to  come 
ncarer  home,  the  famiüar  Pipe-fish  and  Sea-horsc. 

One  other  family  of  edible  Acanths  demands  notice ; 
that  of  the  Lump-suckers.  Heavy  unsightly  animals, 
having  bony  tuberdes  imbedded  in  their  thick  skin,  they 
dcrive  thcJr  name  from  the  fact  that,  in  common  with  many 
other  fonns,  the  ventral  fins  by  thcir  modificatlon  givc 
rise  to  a  great  sucker ;  and  if  any  one  doubts  the  tenacit>' 
of  this  organ,  let  him  try  and  remove  the  brate  when 
oncc  it  has  anchored  itself,  and  he  will  come  away  at  least 
a  wiscr  man.  Thcir  skclcton  is  often  vcry  dcfictcnt  in 
carthy  matter,  as  indeed  may  be  that  of  some  Ecls. 

Somc  bcing  clad  in  bone,  others,  as  the  Sea  Bream  and 
Wolf  fish,  which  occasionally  reach  our  markets,  having 
cnormous  and  ponerful  teeth  ;  nearly  all  the  mcmbcrs  of 
this  great  group  are  formidable  denizens  of  the  watcr. 

So  much  for  fisli  structure ;  and  now  comcs  the  question  of 
Utility.     No  onc  who  has  evcr  bcen  an  invalid  can  fwl  to 
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recognise  the  importance  of  a  fish-diet ;  and  the  reason  for 
which  most  Teleostean  fishes  are  captured  is,  that  their 
flesh,  on  being  eaten,  when  well  boiled  puts  no  such  strain 
upon  the  digestire  organs  as  do  the  more  solid  foods. 
This  is,  to  no  small  extent,  due  to  the  fact  that  the  fatty 
materialy  which  requires  Httle  or  no  digestion  and  can  be  at 
once  assimilated,  is  in  them  diffused  more  evenly  through- 
out  the  tissues  tban  in  those  animals  from  which  we  derive 
cur  more  solid  meats.  The  accumulation  of  fat,  however,  is 
often  so  great,  that  only  the  least  fatty  fishes  can  be  eateu 
with  comfort,  and  thus  it  is  that  Cod,  Whiting  and  others 
are  so  much  in  demand.  The  amount  of  actual  nitrogenous 
food  in  fishes  is  enormous  ;  and  they  also  yield  a  good  supply 
of  earthy  matter,  without  which  we  should  come  badly  off. 
Beyond  this  all  is  a  question  of  taste,  the  value  of  the  fish 
being  due  to  some  special  flavour,  which  may  arise  from  a 
variety  of  causes.  In  all  animals,  fat  is  either  derived  from 
the  tissues  of  others  devoured,  or  is  elaborated  within  the 
System  itselC  Fishes,  but  not  they  alone,  störe  up  in  the 
liver  an  enormous  supply  of  this ;  and  ^o  that  power,  in 
species  of  the  Cod  tribe,  we  stand  indebted  for  our  far- 
famed  cod-liver-oil,  while  fish  fats  are  also  used  in  the 
manufacture  of  train  oils,  The  Eels,  apart  from  their  edible 
value,  fumish  us,  in  the  case  of  the  Conger,  with  a  con- 
stituent  of  the  "  mock  turtle "  soups,  and  in  "  Eel-fairs  " 
time  the  little  fry  are  literally  "  fried  "  into  cakes. 

Passing  now  to  the  Sturgeons,  the  only  representatives 
in  Europe  of  a  once  great  order  of  fishes,  we  find  that,  like 
the  Gumards,  they  live  at  the  bottom  of  the  sea  or  river 
they  inhabit,  and  here  again  we  find  the  head  encased  in  a 
bony  armour,  while,  as  also  in  some  of  the  bottom-Hving 
Teleostei,  there  are  sets  of  bony  plates,  disposed  in  rows 
along  the  body ;  the  skin   elsewhere  is   not  naked,   but 
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lodges  minute  asperities,  and  the  sides  of  the  tau  are 
completely  investcd  in  a  close-set  series  of  bony  eletnents. 
Carried  lo  an  extreme  in  other  genera,  this  exo-skeleton 
forms  in  them  a  dense  armour,  which,  frotn  the  characters  of 
its  superficial  cnamel-like  layer,  is  called  Ganoin,  and  these 
fishes  are  therefore  known  as  the  Ganoids.  Of  them  there  are 
but  seven  genera  living,  one  of  which  has  a  naked  body, 
while  in  othcrs  this  armour  may  either  assume  the  form  of 
pSates,  so  modified  as  to  "  play  "  over  each  other  when  the 
body  is  in  motion,  er  as  in  one  American  genus — Amia — 
of  lai^e  cycloid  scales,  in  wliich,  as  in  most  other  respects, 
this  animal  reserables  a  typical  Teleostean.  The  ventral 
fins — abscnt  in  one  highly  modified  African  form — in  the 
Sturgeons,  and  in  all  the  members  of  this  group,  are  ab- 
dominal, and  lie  far  back  üke  those  of  the  Salmons.  This 
also  is  tnie  of  all  fishes  below  the  Teleostei,  those  being  the 
only  animals  in  which  the  pclvic  fins  become  displaced.  As 
to  median  fins,  the  Sturgeons  have  but  a  single  dorsal  and 
anal  fin  respectively,  placed  nearly  over  each  other ;  the 
vent  is  far  back,  and  obviously  these  two  fins  answer  to  those 
similarly  placed  in  the  Salmons.  Amia,  among  living 
Ganoids,  has  a  long  continuous  dorsal  fin,  while  in  the 
"  Bichir"  of  the  Nile — Polypterus — this  is  continuous  wtth 
the  tail  fin,  and  broken  up  into  a  series  of  "  finlets  "  much 
like  those  of  the  Mackerei;  unlike  them,  however,  each  is 
provided  in  front  with  a  very  powerful  spine,  so  arranged 
as  to  protect  the  animal  when  in  motion,  and  the  finlct 
itself  when  at  rcst  One  N.  American  genus,  like  both 
the  Stui^con  and  Pike,  has  a  single  dorsal  fin  placed  far 
back,  and  as  its  jaws  are  prolonged  and  dentigerous  itis  « 
called  the  Bony  Pike.  While  both  it  and  the  Sturgeon  have 
such  modiRcd  fins  in  the  adult,  in  thcra  both  when  young 
All  the  median  fins  are  continuous  Hkc  the  Ecl's.    The  tail^fio 


ZOOLOG  Y  AND  FOOD  FISH  ES.  yj 

of  the  Sturgeon  is  deeply  notched,  and  consists  of  two  lobes, 
one[of  which  is  much  the  longer,  and/as  can  be  clearly  seen, 
this — dorsal  lobe — carries  the  axis  of  the  tail  end  of  the 
body ;  it  is  in  reality  the  modified  and  originally  straight 
tail  of  the  embryo,  which,  as  the  lower  lobe — or  the  ventral 
lobe  as  it  is  called — appeared,  was  displaced  by  it,  so  that 
the  tail,  thus  becoming  unsymmetrical,  is  said  to  be  "  hetero- 
cercal."  The  usually  symmetrical  or  even  rounded  tail  of 
the  Teleostei  does  not  at  first  sight  appear  to  have  much 
in  common  with  such  a  form  as  this,  but  if  stripped  of  its 
flesh,  an  exaggeration  of  the  same  arrangement  will  be 
'  found,  except  that  the  further  enlargement  of  the  ventral 
lobe  has  given  rise  to  an  apparent  symmetry.  This 
is  known  as  the  "  homocercal "  tail.  On  the  other  band, 
certain  Ganoids  retain  the  perfectly  symmetrical  tail  fin  of 
the  larva,  as  do  certain  lower  fishes  which  we  shall  consider 
later  on.  The  Sturgeons,  devoid  of  the  formidable  teeth 
which  many  members  of  the  group  possess,  bring  us  again 
face  to  face  with  scavengers  ;  and  so  the  modifications  of  the 
jaw  apparatus  are  in  some  respects  like  those  already  seen 
in  the  little  Grey  Mullet — that  is,  the  bony  mouth  supports, 
having  a  flexible  membrane  stretched  between  them,  are 
free  of  the  skull,  and  so  modified  that  under  contraction  of 
certain  muscles  they  can  be  protruded.  On  the  top  of  the 
head,  midway  between  each  eye  and  the  gills,  is  seen  an 
aperture — the  "spiracle,"  which  leads  by  a  tube  into  the 
cavity  of  the  mouth  ;  in  some  Ganoids,  as  in  the  Teleostei, 
this  is  absent,  but  by  virtue  of  its  presence  there  are  here 
two  passages  of  communication  with  the  exterior,  and  the 
timid  Sturgeon,  taking  advantage  of  this,  not  only  "  gulps  " 
in  its  fo'od  as  does  the  Mullet,  but,  actually  burying  its 
proboscis,  sucks  it  in,  using  this  secpnd  Channel  for 
purposes  of  respiration.    While  swimming  it  takes  in  the 
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water  by  its  mouth,  like  an  ordinary  fish.  The  Sturgeons, 
in  common  with  a  long-snoutcd  ally — Polyodon — found  m 
North  America  and  China,  have  no  teeth  in  theirjaws,  and 
it  is  a  highly  instructive  fact  that  the  young  of  both  possess 
them  ;  in  the  Sturgeon  they  are  fuUy  developed  like  those  of 
a  Shark,  but  only  to  be  thrown  off  as  age  advances,  when, 
obviously  not  needed,  they  give  place  to  the  minutc  denti- 
gerous  Organs  which  clothe  the  gill  arches  of  the  adulL  All 
the  living  Ganoids  have  an  open  air-bladder,  the  pseudo- 
branchia  of  the  Teleostei  may  or  may  not  be  present,  while 
in  the  Sturgeon  it  forms  a  true  gill ;  pyloric  appendages  may 
coexist  with  a  true  pancreas,  and  the  lining  membrane  of 
the  intestina,  like  that  of  the  Salmons,  is  foldcd,  not,  however, 
into  a  series  of  annulations,  but  into  a  Spiral,  for  which 
reason  the  intestine  is  said  to  contain  a  "  spirai  valve."  This 
structure  always  lodges  blood  vesscls,  and  is  really  but  an 
increascd  area  for  absorption.  It  also  cxisls  in  the  Sharks 
and  Rays,  and  among  the  variety  of  forms  it  assumes  in 
thcm  WC  find  a  type  much  like  that  of  the  Salmons  again 
present ;  therc  cannot  be  the  least  doubt  thereforc  that  all 
are  idcntical.  The  Sturgeon  has  abdominal  pores,  which 
open  at  the  sides  of  and  not  behind  the  vent,  as  in  the 
Trout  ;  as  in  the  Teleostei  so  in  the  Ganoids  they  may  bc 
absent,  and  the  kidney  and  generative  ducts  niay  eachopcn 
indepcndently.  The  gill  cover  of  the  Stui^eon  does  not 
completely  cover  the  gills.  On  boiling  the  Stui^eon  we 
find  that  the  bony  skcleton  is  superficial  and  but  skin  decp 
so  to  speak,  and  that  the  skull,  unlike  that  of  an  ordinary 
fish,  is  but  a  mass  of  gristle  or  cartllage,  whilc  in  place  of 
the  bony  vertebral  column,  there  is  a  rod  of  somewhat 
similar  material.  This  is  a  highly  important  fact,  for  all 
animals  whcn  young  have  such  a  skeleton  as  this,  and  as 
they  agc,  it  becomcs  replaced  by  the  bony  one  so  familiär 
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to  US  all ;  and  those  gelatinous  masses,  already  referred  to  as 
lying  between  the  vertebrae  of  the  Trout,  are  the  last 
remains  of  it  in  the  adult.  The  Sturgeon  is  in  this 
respect  another  of  those  big  babies  already  mentioned. 
This  axial  rod,  which  occupies  the  place  of  the  bony 
vertebrae  of  other  fishes,  is  known  as  the  notochord, 
and  with  its  sheath  is  still  eaten  in  some  parts  of  Russia. 
In  some  Ganoids,  as  in  the  Teleostei,  this  is  largely  replaced 
by  the  bony  vertebrae,  but  very  often  in  the  latter,  as  in  the 
former,  the  end  of  it  remains  gristly.  The  Sturgeons  and 
their  allies  form  a  group  of  some  20  species,  found  in  the 
rivers  of  Europe,  Asia  and  North  America,  they  are 
essentially  Northern  forms  ;  some  are  exclusively  fluviatile, 
while  all  spawn  in  fresh  water. 

The  roe  of  the  Sturgeons  fumishes  when  prepared,  our 
cainare,  and  each  "grain"  of  that  delicacy  would  be 
competent,  under  certain  conditions,  to  produce  a  Sturgeon. 
Neither  prince  nor  peasant  in  this  land  needs  to  be 
reminded  of  their  edible  value ;  in  the  Baltic  provinces  and 
North  America  they  are  regularly  eaten,  eitfter  cooked  or 
luckled,  and  the  Sterlet  is  a  time-honoured  Russian 
delicacy.  From  the  thick-walled  air-bladder  of  the  Sturgeon, 
and  in  India  from  two  Teleosts,  our  isinglass  or  "  fish  glue  " 
is  obtained,  and  it  does  duty  now  as  well  as  ever  it  did  upon 
a  Greek  or  Roman  plaister.  All  along,  we  have  seen  that 
there  is  hardly  a  single  Ganoid  character  that  is  wanting 
among  the  Teleostei,  and,  did  space  permit,  it  would  be  easy 
to  show  that  this  great  group,  with  its  thousands  of  living 
species,  has  been  derived  from  the  Ganoids,  of  which  but  30 
species  exist  There  are  living  forms  which  prove  this,  and 
as  we  go  back  in  time  we  find  the  case  reversed  as  to 
numbers,  showing  the  Ganoids  to  have  had  the  ascendency 
at  one  period  in  the  world*s  history ;  among  the  fossil  forms, 


WC  also  find  every  gradation  in  skeletal  anatomy  between 
the  opposite  extremes  of  the  two  types. 

In  both  Teleostei  and  Ganoids  the  gills  project  freely 
into  the  gill  cavity ;  in  the  next  lowest  group  they  retain 
their  embryonic  pouch-like  nature,  each  opening  indepen- 
dently ;  and  as  the  gills  are  lamellate  or  plate-Iike,  these 
fishes  arc  called  the  Elasmobranchii.  Therc  are  some  300 
living  species,  which  include  the  Sharks  and  Dog-fishes,  or 
Squalidse,  and  the  Rays  or  Batoidei,  with  their  allies.  No 
air-bladder  is  ever  present,  and  the  intestinal  valve  has  becn 
already  alluded  to.  The  exo-skeleton,  when  present,  is 
modelled  upon  a  sotnewhat  different  plan  from  that  of  the 
higher  fishes  ;  tccth  occur  in  the  jaws  alone,  and  there  are 
ccrtain  other  characteristic  fcatures  in  their  visceral  anatomy ; 
suflice  it  to  say  that  tbe  mouth  in  all  is  lodged  on  the 
under  side  of  the  head,  while  in  the  region  of  the  vent  there 
is  an  immense  Single  aperture,  the  opening  of  a  largc 
Chamber  which  receives  the  alimentär^',  kidney,  and  gener- 
ative ducts ;  it  is  therefore  a  common  outlet,  and  the 
classical  term  "  cloaca  "  is  applied  to  it  On  either  stde  of 
this  there  is  usually  present  an  abdominal  pore ;  and  these 
fish  generally  dcposit  their  eggs  in  a  leathery  purse,  in 
which  the  young  are  protected  during  dcvelopmcnt;  two 
Sharks,  howcver,  bring  thcm  forth  alive. 

The  sagacious,  acüve,  voracious  Sqitalid«,  as  variable  in 
habit  as  in  size,  are  marine  forms,  althougli  some  few  ascend 
the  Amazon,  Tigris,  and  Ganges  rivers.  The  sraaller 
familiär  Dog-fishes  are  generally  shore  forms,  while  the 
Urger  Sharks,  somctimcs  reaching  a  length  of  30  or  40  fcet, 
arc  among  the  most  formidable  of  all  living  beings;  often 
thcy  arc  Wanderers,  and  may  foUow  a  ship  for  wceks  in 
opcn  occan.  On  the  other  band,  some,  having  small 
ecth,  are  in  a  scnse    harmless.    The  body  is  generally 
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elongated,  and  the  tail,  in  all  a  powerful  propeller,  may  be 
shortened ;  the  pelvic  fins  are  always  abdominal,  and  the 
pectorals  are  placed  as  usual.  The  median  fins  vary  very 
much,  but  neither  dorsal  nor  anal  fins  exceed  two  in 
number,  although  the  caudal  fin  may  be  continued  round 
the  tail  for  some  distance  above  or  below.  The  tail,  often 
quite  straight  and  symmetrical,  may  be  bent  up  as  in  the 
Sturgeon,  bearing  an  unequally-lobed  fin,  which,  in  the 
Swingle-tail  and  the  great  harmless  Thresher,*  attains  an 
extraordinary  development  The  anterior  dorsal  fin  may 
lie  even  behind  the  ventrals  as  in  the  common  Dog-fishes,  or 
may  be  above  the  pectorals ;  the  posterior  dorsal  fin,  when 
present,  is  usually  pretty  near  the  anal.  When,  as  often 
happens,  the  median  fins  are  represented  by  but  a  caudal 
and  two  dorsals,  the  latter  are  usually  similarly  related  to 
the  paired  fins ;  the  body — in  some  of  a  duU  colour,  in 
others  variously  marked  or  tinted — is  in  all  covered  by  small 
dentiform  scales,  constituting  the  shagreen  of  commerce. 
(The  Sun-fish  among  Teleostei  has  a  similar  Investment) 
The  teeth,  though  often  different  in  the  two  jaws,  are  of  a 
similar  nature  to  this  shagreen  ;  like  the  scales  which  form 
it,  they  vary  very  much  in  shape  and  size,  in  some  cases 
Sharp  and  cutting,  in  others  broad  and  crushing,  in  others 
combining  these  two  extremes,  while  that  which  is  some- 
times  described  as  their  "  shape,"  is  really  due  to  alteration 
in  wear.  It  is  well  known  that  the  lining  membrane  of  the 
mouth  of  all  animals  is  formed  by  an  ingrowth  of  the  skin 
which  Covers  the  body,  and  as  everyone  knows  the  two  things 
are  continuous  at  our  own  Ups.  This  being  so,  it  follows 
that  that  skin  carries  in  with  it  the  power  of  producing 

•  Representatives  of  these,  and  of  the  Basking  and  Greenland 
and  other  Sharks  rarely  seen  in  this  country,  will  be  found  in  the 
Canadian  section,  and  elsewhere. 


scales,  and  these  mouth-scales  we  call  "  teeth "  ;  in  some 
Sharks,  the  transition  from  the  body  scales  to  tlie  tecth  can 
bc  easily  followed  as  we  approach  the  mouth.  The  gill 
slits — in  some  very  small,  in  others  exceedingly  largc — are 
always  placed  at  the  sides  of  the  head,  immediately  in  front 
of  the  pectoral  fins  ;  usually  there  are  five  of  thcm  on  either 
side.  but  in  some  Sharks  of  the  Tropical  seas  there  are  six  or 
scven,  The  eyes  are  lai^e  and  lateral,  and  In  some  guarded 
bj'  a  mcmbrane,  which,  as  in  frogs,  reptiles,  and  birds, 
can  be  drawn  over  the  eye  at  will.  Behind  each  eye  in 
most  Sharks,  there  is  present  a  valvulär  spiracie,  which  in 
life  keeps  up  a  rythmical  respiratory- movement,  and  like 
the  Sturgeon's,  leads  into  the  mouth-cavity ;  that  cavity 
itself  is  enormous  in  all,  chiefly  on  account  of  the  great  width 
of  the  gape  ;  and  the  actual  aperture  of  the  mouth — in 
some  far  fornards,  in  others  back  even  behind  the  eyes — has 
its  actual  position  determined  bythe  elongation  of  the  head, 
into  which  the  jaws  never  enter  as  in  the  Pikes.  Hardly 
a  picturesque  thing  at  any  time,  the  interior  of  the  mouth  in 
one  Dog-fish,  which,  however,  rarely  reaches  our  shores,  b 
black,  for  which  reason  the  Italians  call  it  the  "Hell's 
mouth."  In  most  Elasmobranchii,  it  will  be  seen  that  the 
nasal  aperture,  which  is  also  on  the  undcr  side  of  the  head, 
leads  into  a  sac,  and  that  a  fold  ofskin  is  so  arranged  as  to 
incompletcly  shut  it  off  from,  and  at  the  same  time  to  put  it 
into  coramunication  by  an  underlying  groove  wilh  the^mouth. 
Here  once  more  we  are  facing  a  big  baby,  for,  in  even  our 
own  case,  tliere  is  a  period  in  our  existence  in  which  the  nose 
is  similarly  arranged  ;  that  which  is  here  a  groove,  becomes 
in  US  a  canal  by  the  complete  closing  over  of  this  fold. 

There  are  among  the  Elasmobranchii  certain  forms, 
known  as  llic  Monk-fishes  or  more  familiarly  the  Angel- 
fishes,  as,  likc  those  mystcrious  beings,  thcy  are  posscsscd 
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of  wings.    These  appendages,  as  anyone  can  see  on  com- 
paring  a  Shark,  are  reaÜy  the  pectoral  lins,  which  are  here 
rotated  towards  the  head ;  behind  them  are\maller  wing- 
like  pelvic  fins,  while  the  tail  is  very  stout  and  fleshy.     We 
have,  m  fact,  the  transition  stage  between  the  Sharks  and 
Rays  here  realised.    All  Rays  when  young  are  long-bodied 
Shark-like  animals  ;  as  they  grow,  however,  these  great  pec- 
toral fins  enlarge,  and  in  the  Angel-fish  and  some  few  Rays 
they  get  no  further,  while  in  the  majority  of  these  latter  they 
still  grow  on,  and,  uniting  with  the  head  and  body,  form  the 
disc-shaped  adult     The  Batoidei  are  mostly  marine,  but 
some  are  exclusively  fluviatile ;  they  rarely  occur  at  great 
depths,  and  while  the   more   Shark-like  forms   are  free 
swimmers,  the  majority  of  them,  like  their  flat  brethren — 
the  Pleuronectidae — live  at  or  near  the  bottom,  where  they 
usnally  feed  on  small  animals.     Bearing  in  mind  what  we 
saw  in  the  flat  fishes,  it  is  not  at  all  surprising  to  find  the 
surface  of  the  body  variously  coloured  or  ornamented  for 
protective    and   other    purposes;    while  even  the  spines 
may,  in  addition  to  the  defensive  function,  also  serve  this 
purpose.      It  is   no   uncommon    thing,   especially  in  the 
smooth    forms,   to    find    the  under  surface  of  the    body 
coloured,  and  not  white  as  is  usually  the  case ;  often  the 
great  spines,  with  which  many  are  armed,  may  also  occur 
on  the  under  surface,  and  these  modifications,  in  all  pro- 
bability,  have  to  do  with  their  mode  of  feeding,  for  many 
of  them  instead  of  hunting  down  their  prey,  swim  down 
on  to  it,  and,  by  arching  their  great  fins,  cover  it  in  as  under 
a  cloak,  much  as  a  bat  will  sometimes  cover  in  an  insect 
before  devouring  it     The  head  and  under  surface  of  the 
body  here,  and  less  conspicuously  in  the  Sharks,  show 
numerous  small  pores ;  in  relation  to  these,  there  can  often 
be  seen   more   or  less  tortuous  canals  lying  immediately 
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beiieath  tlie  skin  ;  they  convetge  towards  the  head,  where 
they  receive  an  enormous  nerve  supply,  and  are  undoubted 
Organs  of  Sensation,  of  the  natiire  of  the  organ  of  the  lateral 
line  already  refcrred  to.  Commonly  and  erroneously  they 
arecalled  mucous  canals  ;  theformation  of  thcslimy  mucous, 
however,  is  wholly  concerned  with  changcs  going  on  in  the 
skin,  and  thcse  canals  have  nothing  whatever  to  do  with  it. 
The  flattening  of  a  sole  or  that  of  a  skate  are  obviously 
two  distinct  things  ;  the  former — a  compression — affects 
the  tail  in  the  main,  and  the  paired  uns  remain  small ; 
while  the  latter — a  depression — affects  the  paired  fins,  and 
in  Proportion  as  it  is  increased,  the  tail,  no  longer  of  use  as 
a  propeller,  is  modified.  Unwilling  to  part  with  this  ap- 
pcndage,  it  is  for  these  reasons  that  in  some  it  becomcs  a 
long  filament,  the  use  of  which  is  unknown  ;  in  the  Sting- 
Rays  it  bears  a  most  formidable  spine,  while  in  even  the 
common  Skates  it  lodges  on  either  side  a  "  pseudo-elec- 
trical"  organ,  so  called  because  it  differs  in  position  and 
slructurc  from  the  truly  electrical  apparatus  of  the  Tor- 
pedoea  ;  this  latter  lies  betwecn  the  head  and  the  expandcd 
pectorai  fin  in  front. 

An  electrical  apparatus  is  also  found  among  the  Teleoslci. 
A  Sheat-fish  {Malap(erurus),  from  the  frcshwatcrs  of 
Tropical  Africa,  and  Ihe  so-called  Electrical-Eel,  of  Brazil, 
both  poEsess  it.  In  the  former  of  these  two  cascs  tlie 
animal  reaches  a  length  of  some  four  fect,  and  the  electrical 
organ  is  distributed  over  the  whole  surface  of  the  body  ;  in 
the  latter,  which  19  about  six  feet  in  length,  it  is  restricted, 
not  as  in  the  Torpcdoes  to  one  area,  but  to  two,  occurring 
upon  either  sidc  at  the  back  of  the  tail  and  along  the  anal 
fin.  These  organs  are  capable  of  producing  a  powerful 
shock,  are  abundantly  supplied  by  nerves,  and  are  as  fully 
under  control  of  the  animal  as  are  its  muscles. 
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In  neither  Angel-fishes  nor  Rays  are  there  anal  fins  in  the 
adult ;  the  dorsals — ^which  may  be  one  or  two  in  number  or 
absent — ^are  never  placed  in  front  of  the  ventrals,  often,  as  in 
the  common  forms  seen  in  our  markets,  lying  at  the  ex- 
treme end  of  the  taiL  As  the  result  of  the  changes  undergone, 
the  eyes  and  spiracles  remain  on  top  of  the  head,  while  the 
originally  lateral  gill-slits  are  carried  round,  and  together 
with  the  nasal  sacs  and  mouth  lie  on  the  under  surface ;  in- 
asmuch  as  the  pectoral  fins  have  been  rotated  forwards,  the 
gill-slits  lie,  as  of  necessity  they  must,  internal  to  them.  The 
snout  IS  often  prolonged  into  a  beak  or  rostrum,  and  in  the 
Sword-fish  this  bears  -the  well-known  lancet-like  blades, 
which,  in  common  with  the  spines  of  the  Thombacks,  or 
shagreen  of  the  Sharks  and  indeed  of  some  Rays,  are  but  so 
many  modified  scales.  On  examination  these  are  all  seen 
to  consist  of  dense  more  or  less  tooth-like  organs,  known  as 
placoid  scales,  and  each  has,  like  the  teeth  from  our  own 
gums,  a  bony  base.  Shagreen  is  chiefly  used  for  handles 
of  swords,  knives,  and  similar  instruments  where  considerable 
*'purchase"  is  required.  This  power  is  due  to  the  fact  that 
these  small  tooth-like  scales  inflict  so  many  minute  Scratches 
upon  US  at  the  time  of  using,  really  grafting  themselves 
into  our  skin.  Many  Sharks  have  the  power  of  erecting 
these  Organs  in  seif  defence,  while  others,  as  for  example 
the  common  Picked-Dog  of  our  coasts,  have  enormously 
enlarged  spines  at  the  bases  of  certain  fins,  with  which  they, 
by  taking  an  actual  aim,  can  inflict  a  most  deadly  blow.  If 
further  demonstration  of  this  is  needed,  let  a  man  stroke  a 
common  Dog-fish  the  right  way  and  he  is  smooth  as  satin, 

but  let  him  try  and  reverse  the  process,  and  he  will  return 
a  wiser  but  a  wounded  man.     The  fact  that  in  an  ordinary 

Scratch  no  bleeding  foUows  proves  to  us  that  there  is  a 

layer  of  our  skin  in  which  blood  vessels  do  not  occur  ;  and 
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if  the  scale  of  a  large-scaled  Teleostcan  is  carefully  ex- 
amined,  it,  in  common  with  its  fdlows,  will  be  found  to  be 
covered  over  by  this  non-vascular  epidermis  as  it  is  called, 
which  is  here  pigmented.  So  it  is  with  the  young  Skate. 
More  than  this,  howcver,  it  can  be  proved  by  removing  one, 
that  they  just  as  certainly  overlie  the  deep  vascular  layer; 
blecding  then  takes  place,  because  injury  has  been  done, 
and  the  vascular  plug  over  which  they  lie,  and  from  which 
they  are  exclusivcly  formed,  is  the  so-called  pulp,  to  the 
shape  of  which  both  the  tooth  and  the  scale  conform.  One 
difference,  however,  does  exist,  for  while  we  have  but  two 
sets  of  teeth,  the  more  fortunate  Sharks  and  Rays  have 
the  power  of  replacing  them  from  behind  as  fast  as  they 
are  worn  away  in  front 

Among  Elasmobranchs,  and  especially  the  Skates  where 
the  spiracle  is  lai^e,  no  difficulty  is  found  in  seeing  that  k 
lodgcs  a  pseudo-branchia ;  this  is  obviously  not  the  same 
thing  as  that  of  the  Tcleostei,  for,  asin  the  Sturgeon,  afully- 
formed  half-gill  takcs  the  place  of  that  organ,  whilc 
behind  there  are  in  addition  at  least  four  complete  gills. 
The  Elasmobranch  skcleton  prcsents  us  with  a  marvellous 
diversity  of  modilications  ;  in  some  there  is  a  partly  or 
whoily  complete|  bony  vertebral  column,  in  others,  we  find 
a  simple  notochord  as  in  the  Sturgeon,  and  while  in  that 
animai  all  the  outlying  structures  are  bony,  in  some  Sb^rics 
the  notochord  alone  is  rcplaced  by  bony  discs,  and  the 
outlying  parts  are  cartilaginous.  Other  modtßcations,  too 
detailed  for  noticc  here,  occur,  but  the  skull  and  the  skcleton 
of  the  fins  retain  in  all  the  embryonic  condition,  the 
cartilage  of  which  tliey  consist,  though  it  may  be  cncrusted 
in  bone,  being  ncver  rcplaced  by  bonc.  The  skull  forms  a 
complete  box,  which  lodgcs  the  brain  and  cxpands  in  front 
of  tbc  eye  into  two  olfactoiy  Chambers,  and  behind  it  inio 
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two  auditory  Chambers,  which  lodge  those  sense  organs 
respectively.  Further  detail  conceming  these  is  needless 
here. 

Sharks  are  used  for  soups  in  China  and  Japan,  while  in 
our  own  land  the  Smooth-Hound,  Tope  and  Picked-Dog,  are 
eaten  on  emergency,  but  not  as  a  rule  ;  in  Comwall,  a  soup 
is  Said  to  be  made  of  the  Rough-Hound,  and  while  at  one 
time  the  Monk-fish  and  Rays  used  to  be  cooked  in  abund- 
ance  for  food,  the  latter  and  especially  the  Skate  are  still 
somewhat  in  vogue.  The  Monk-fish  and  Dog-fishes  of  our 
coasts  fumish  a  type  of  shagreen  much  used  for  polishing 
hard  surfaces,  and  oil  is  extracted  from  the  liver  of  the 
Larger  spotted  Dog-fish. 

Standing  quite  away  from  the  ordinary  Elasmobranchs, 
is  the  genus  Chimcsra  ;  in  that  its  flesh  is  at  times  eaten, 
and  that  it  fumishes  oil,  said  to  be  used  medicinally,  it  may 
be  mentioned  here.  There  are  but  four  species  known, 
and  as  it  makes  raids  upon  the  Herrings,  it  is  called  the 
"  Herring  King."  Rare  on  our  own  shores,  it  abounds  in 
the  Polar  seas ;  its  body  is  naked  and  curiously  shaped, 
ending  in  a  long  filiform  tail ;  all  the  fins  are  large, 
especially  the  pectorals  and  the  first  dorsal  which  lie  above 
them.  This  fin  is  armed  with  a  powerful  spine,  and  the 
male  animal  has  a  curiously  toothed  appendage  im- 
mediately  above  and  between  the  eyes ;  the  anal  and 
caudal  fins  are  confluent.  Among  its  many  interesting 
peculiarities,  it  may  be  here  noted  that  its  young  bear 
certain  placoid  scales,  which  they  soon  lose  ;  in  the  adult, 
that  portion  of  the  lateral  line  organ  which  lies  on  the  side 
of  the  head,  is,  like  that  of  the  young  of  other  forms,  an 
open  groove  enlarged  at  intervals  ;  if  closed  between  these 
enlargements  we  should  have  the  typical  condition.  The 
mouth  is  guarded  by  six  cutting  teeth — four  above  and  two 
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below — which  are  never  replaced.  A  Spiral  valve  exists  in 
the  intcstine,  and  there  is  no  spiracle  present ;  the  gills 
are  closed  in  under  an  operculum,  having  all  the  relations 
of  that  of  the  higher  forms,  but  containing  no  bones. 
There  is  a  ncarly  simple  notochord  ;  and  other  moditications, 
beyond  the  scope  of  thesc  pages,  exist,  which  show  it  to 
be  a  form  standing  alone  among  living  fishes. 

The  Lampreys  form  another  isolated  group.  Highly 
modified  Eel-Hkc  creaturcs,  with  their  fins  forming  a  median 
fringe,  wliich  encircles  the  tail  and  may  be  broken  up  dor- 
sally,  they  shownotraceof  paired  fins,  for  just  as  is  thecase 
with  most  snakes  they  have  lost  them,  and  are,  for  these 
and  other  reasons,  said  to  be  degeneratc  forms.  They 
are  mostly  free-swimming,  and  occur  in  abundance  in  both 
hemispheres.  The  large  and  much-prized  marine  Lamprey 
{Petromyzott  marin us)  ascends  our  rivers^-chiefly  the 
Sevem — in  ihe  spring  to  spawn ;  and  the  river  Lampreys, 
or  Lampcrns  of  fishers,  are  uscd  both  for  food  and  bait  In 
all  these  animals  the  proper  jaws  of  other  forms  are 
supprcssed,  and  there  is  developed  in  front  of  the  true 
mouth  an  immense  acccssory  sucking  apparatus,  fringcd 
with  sniall  tentacles  in  some,  and  bearing  homy  teetli, 
which  lattcr,  in  that  they  are  formed  outsidc  the  lining 
membrane  of  the  mouth,  differ  from  those  of  other  fishes. 
As  the  result  of  the  devclopment  of  this  sucking  mouth, 
the  nasal  sac,  which  is  here  singlc,  and  which  lies  in 
the  young  animal  on  the  under  side  of  the  head  as  in 
Sharks,  is  carried  up  to  the  dorsal  sldc.  The  tonguc  is 
long,  always  tippcd  with  teeth,  and  rasp-like,  and  is  so 
arrangcd,  that  the  animal,  attaching  itself  by  its  lips,  with- 
draws  this,  and,  producing  thus  a  vacuum,  holds  on  in 
the  fasliion  of  the  schoolboy's  sucker.  They  may  be  sccn 
to  anchor  thcmsctvcs  thus  to  stones  or  floating  objccts ; 
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and  while  the  Lamperns  feed  upon  small  fish  and  other 
formSy  which  they  take   in  as   best   they   can,   the   sea 
Lamprey  is   said  to  attach  itself  in  this  way  to   either 
dead  or  living  fishes,  chiefly  of   the    Cod    tribe.     This 
done,  it  is  said  to  rasp  out  a  morsel  of  its  host's  ilesh  and 
depart.     The  Hags  or  Myxinoids,   however,   instead   of 
doing  this,  usually  enter  by  some  natural  aperture,  and 
actually  force  their  way  inside  the  body,  for  which  reason 
they  are  called  the  "  borers."     Often  they  do  not  leave  it 
again  until  nothing  but  bones  remain,  which  their  homy 
teeth  cannot  touch ;  they  are  therefore  true  parasites,  and 
here,  as  always  under  such  circumstances,  the  individual, 
dead  to  all  self-respect,  becomes  a  mere  degenerate  hanger- 
on.     Their  presence  is  the  more  obnoxious,  in  that  their 
skin  contains  stinging  organs  like  those  of  the  Jelly-fishes. 
In  Order  to  fulfil  these  functions,  it  is  clear  that  the  gills  must 
become  modified,  and  this  necessity  leads  up  to  a  stränge 
series  of  changes.     Firstly,  the  gills  are  always  pouch-like, 
for  which  reason  these  animals  are  collectively  called  the 
Marsipobranchiu     In  the  Lampreys  there  are  present  seven 
pairs,  which  open  at  the  sides  of  the  head  extemally,  and 
intemally  they  lead   into  a  special  Chamber,  which   lies 
beneath  the  Oesophagus  and  can  be  shut  off  from  the 
mouth  by  a  couple  of  flaps  or  valves  ;  if  watched,  there  can 
be  Seen  a  rythmical  pulsation  going  on,  the  water  setting 
both  in  and  out  by  the  gill  apertures.    Here,  once  more,  we 
find  a  means  of  Separation  of  the  respiratory  from  the 
alimentary  functions.     In  most  of,  but  not  in  all,  the  Hags, 
the  gill-sacs  open  extemally  by  a  Single  pore  placed  far 
back  on  either  side,  and  intemally  into  the  pharynx  itself; 
here  then  arises  a  difficulty,   and  they  get  out  of  it  by 
breathing  through  the  nose.     For  this  reason  the  nasal  organ 
opens  into  the  cavity  of  the  mouth  in  them,  but  not  in  the 
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Lampreys.  The  vent  is  placed  far  back,  and  the  aUraen- 
tary  canal  is  a  straight  tube  ;  behmd  tUis  there  is  a  papilla, 
placing  the  generative  and  kidney  ducts  in  communication 
with  the  exterior.  The  eyes  arc  smal!,  and  in  the  Hags 
buried  up  beneath  the  skin  and  useless.  The  eggs,  when 
laid,  are  often  buried  in  the  sand  after  the  fashion  of  the 
Salmon's,  and  the  young  pass  through  a  series  of  larval 
stages,  which  extend  over  a  long  period  ;  as  this  is  so,  the 
nietamorphoHing  larva:  were  once  thought  to  bc  a  distinct 
species  and  were  called  Ammoctstes.  The  skeleton  is  wfaolly 
cartilaginous,  an  immense  notochord  being  present ;  this 
cartilage  contains  a  deal  of  fat,  and,  contrary  to  the  general 
rule,  is  said  to  yield  no  cliondrin  on  boiling. 

The  only  rcmaining  group,  viz.,  that  of  the  Mud-fishes,  is 
one  of  the  most  intcresting  among  all  living  animals.  They 
are  poor  swimmcrs,  and  though  found  in  brackish  water  are 
restricted  to  the  rivers  of  Queensland,  tropical  Africa,  and 
the  Amazon.  The  three  so  widely  distributed  living  genera, 
are  the  last  survivors  of  a  once  great  race,  The  "  Barra- 
munda"  of  Queensland,"  and  the  African  Protppterus,  arc 
both  common  food  fishes  in  those  countrics,  while  the  S. 
American  genus  Lepidosireit,  is  but  littlc  known.  The  body 
in  all  is  elongated  and  covered  with  cycloid  scaics,  and  what 
median  fins  do  cxist  are  confluent ;  the  organs  of  the  lateral 
line  are  present,  and  the  ventral  fins  are  abdominal  and  far 
back.  The  paircdfins,  unlike  those  ofnearly  all  living  fishes, 
arc  paddle-like.  and  each  consists  of  an  axis,  fringed  on  cithcr 
or  on  one  side  alone,  while  in  the  African  gcnus  the  axis 
alonc  rcmains.  They  have  teeth,  an  intestinal  valvc, 
abdominal  pores,  and   true  gills,  in   common   with   other 

•  Spccimens  of  ihis  animal— C^d/crf«/— can  be  sccn  in  the  N«» 
South  Wittes  Collcciion,  and  a  wcU-preporcd  skcUlon  of  it  and  oUier 
Gsbcs  io  ihe  Wc«  Gallcries, 
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fishes ;  but,  unlike  them,  the  open  air-bladder  can  be  used 
as  a  lung ;  and,  in  accordance  with  this,  the  blood  vessels 
which  supply  it,  contrary  to  what  is  found  in  all  other  fishes 
whatever,  are  either  partly  or  entirely  connected  with  the 
heart  itself.  These  animals,  by  virtue  of  this  arrangement, 
can  breathe  by  lungs  and  gills,  either  together  or  indepen- 
dently,  and  are  therefore  called  the  DipnoL  They  thus  not 
only  have  the  power  of  living  on  land,  which  in  fact  they  do 
in  search  of  food  ;  but  the  African  genus,  in  time  of  drought, 
constructs  a  mud-hut  in  which,  leaving  air-holes,  it  lies  in  a 
torpid  condition,  until  liberated  on  return  of  the  rainy  season. 
For  these  reasons  the  name  of  Mud-fish  is  given  it,  and  the 
specimens  which  reach  our  aquaria  are  sometimes  trans- 
ported  mud-hut  and  all,  and  liberated  upon  arrival.  These, 
and  a  host  of  other  modifications  beyond  us  here,  show 
that  we  are  dealing  with  an  animal  obviously  a  fish  and 
yet  not  a  fish,  inasmuch  as  interference  with  gill  respiration, 
which  would  be  fatal  to  an  ordinary  fish,  is  here  to  an 
extent  optional.  In  fact  we  are  on  a  borderland  between 
two  great  groups,  and  in  the  whole  realm  of  nature  forms 
similarly  connecting  any  two  apparently  well-defined  groups 
are  to  be  found,  and  thus  we  get  "  harmony  in  discosd  "  and 
continuity  in  all. 

While  no  other  fishes  have  a  lung  so  fully  functional  as 
this,  many  are  capable  of  living  for  a  time  out  of  the  water, 
and  others  cannot  live  without  Coming  to  the  surface  to 
breathe.  The  failure  to  live  an  exclusively  terrestrial  life, 
among  them  as  even  to  go  lower  in  the  scale,  among  some 
Crabs,  is  not  for  the  want  of  trying.  We  have  most  of  us 
heard  in  our  young  days  of  the  climbing  Perch  of  India ; 
this  little  fish  utilizes  its  spines  in  ascending  the  Palm-trees, 
and  as  to  its  respiration,  it  developes  from  its  gill-arches,  as 
indeed  do  some  Herrings  and  others  more  or  less  completely, 
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a  stnicture  known  as  the  labyrinthiform  organ  ;  this  lies  in 
a  pouch  above  the  gills,  its  walls  are  folded  and  refolded  after 
the  fashion  of  a  sponge,  and  the  water  held  in  its  meshcs 
serves  to  keep  the  gills  moist  whÜe  on  dry  Und,  That  it 
also  performs  a  respiratory  function  in  the  water  is  clear,  as 
this  Percli,  in  common  with  others  having  a  similar 
apparatus,  is  drowned  if  prevented  from  Coming  to  the 
surface.  If  the  gills  of  an  ordinary  fish  are  bandaged  up 
certain  deatli  ensues,  but  if  tliese  forms  are  so  treated  tliey 
live  on,  so  long  as  allowed  to  rise  to  the  surface.  Among 
the  Siluroids,  some  Indian  forms  attcmpt  a  similar  thing,  by 
scnding  back,  as  in  the  genus  Saccobramhus*  a  long 
pouch  in  among  the  muscies  of  the  body  ;  here,  it  will  be 
remcmbercd,  the  air-bladder  is  used  for  purposes  of  hearing, 
A  S.  American  genus,  Callictkys,  passing  the  air  through  its 
alimcntary  canal,  has  an  intestinal  respiration  ;  in  some  of 
thcsc  still  othcr  stränge  modifications  in  the  same  direction 
occur,  in  the  prcsencc  of  which  even  the  gills  themselvcs 
raay  bc  reduccd.  Some  of  the  Ganoids  on  the  other  band, 
rising  to  the  surface,  makc  use  of  the  air-bladder  as  a 
lung,  but  in  no  known  fishes,  except  among  the  Dipnoi, 
is  prolongcd  life  upon  dry  land  possible. 

This  Icads  up  to  the  Antphibia,  of  which  the  only 
commonly  cdible  form  is  the  Frog.  Its  appcarance  is  too 
familiär  to  nccd  description  here,  and  no  one  who  has  mcrcly 
secn  its  skewercd  bind  legs,  as  ofiered  for  salc  on  tlic 
Contincnt,  woutd  rccognise  in  them  the  ventral  fins  of  a  fish 
to  which  thcy  corrcspond.  The  Frog,  like  the  fish,  has  no 
neck,  and  while  the  caudate  Tadpole  is  a  free  swimmcr,  the 
adult  is  taillcss ;  the  skin  is  scaleless,  but  some  of  the  lowcr 
omphibia  are,  likc  the  fish,  scale-clad.    The  internal  oi^ans 

"  This  fish  and  the  cUmbing  Pcrch  are  boih  rcpresenicd  in  ihe 
Indi;ui  section. 
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are  at  first  sight  unfish-like  ;  but  the  truth  is  that  in  it  and 
right  on  up  to  man  himself,  there  is  much  more  that  is 
**  fishy  "  than  people  are  wont  to  imagine.  Under  ordinary 
circumstancesy  the  Frog  may  live  either  in  or  out  .of  the 
water,  and  for  this  reason  it  and  all  its  allies — our  Newts, 
Efts,  Toads,  &c. — are  called  the  amphibia ;  it  must,  however, 
come  to  the  surface  to  breathe,  and  this  it  does  in  a  very 
characteristic  fashion.  Unlike  us  it  has  no  ribs,  so  that  costal 
respiration  is  impossible,  and  experiment  shows  that  it  can- 
not  breathe  with  its  mouth  open  ;  what  it  does,  therefore,  is 
to  depress  the  floor  of  the  mouth — it  first  being  closed — 
whereupon  the  air  is  sucked  in  through  the  nostrils  ;  these 
are  then  closed,  the  floor  is  raised  and  air  is  forced  into 
the  lungs,  which,  by  their  own  elasticity  in  the  main,  again 
expel  it  as  the  nostrils  are  opened.  Thus  it  is  that  we  find, 
in  place  of  the  movements  of  our  ehest,  corresponding 
movements  of  the  floor  of  the  mouth.  The  Frog  is 
camivorous,  but  the  teeth,  which  exist  in  the  upper  jaw 
alone,  are  prehensile ;  no  lateral  motion  of  the  jaws  or  biting 
is  possible,  and  the  tongue  is  also  capable  of  being  protruded 
and  used  as  an  organ  of  prehension.  Eyes,  with  well-marked 
eyelids,  are  present,  as  also  are  the  ears,  which  here,  as  in 
the  fish,  show  no  signs  of  external  appendages  ;  contrary 
to  what  is  Seen  in  the  fish,  however,  the  drum  of  the  ear  is 
visible  behind  the  eye.  The  vent  is  placed  at  the  extreme 
end  of  the  body,  and  on  either  side  of  it  there  can  be  seen 
as  in  the  Eel's  tail,  a  rythmical  pulsation,  due  to  the  pre- 
sence  of  a  pulsatile  lymph-he^rt. 

The  bearing  of  the  Frog  upon  the  fish,  however,  is  best  seen 
in  the  Tadpole ;  that,  as  everyone  knows,  is  a  long-tailed, 
free-swimming  animal,  it  has  gills  and  a  sucking  mouth  with 
homy  teeth,  and  at  one  period,  gill-covers  exactly  like 
those  of  a  fish,  and  like  those  of  the  Herring  King  not 
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supported  by  bone.  It  is  an  animal  for  which  you  can 
find  no  name  but  that  of  a  fish.  Later  on  lungs  are  fonncd 
from  the  gullet  as  is  the  fish's  air-bladder,  the  gill-covers 
dose  over;  gills,  tail,  and  horny  teeth  disappear — the 
"moult  "  is  passed — and  the  animal  now  becomes  a  Frog. 
Inasmuch  as  it  passes  through  a  tnie  fish-condition,  it  is 
said  to  have  a  complete  metamorphosis  ;  but  therc  are 
many  aüied  forms,  which  never  gel  beyond  the  gill-bearing 
stage.  In  this  building  will  be  found  one  of  them,  the 
Axolotl,  an  inhabitant  of  the  lake  which  surrounds  the  city 
of  Mexico.  If  this  animal  is  deprived  of  access  to  thewater, 
that  is,  subjected  to  the  equivalent  of  a  senes  of  droughts, 
its  gills  disappear,  and  as  it  for  ever  afterwards  breathes  by 
lungs,  it  completes  that  which  the  Mud-fish  had  begun. 
Its  eggs,  cspeciaüy  when  laid  on  dry  ground,  oftcn  givc 
risc  directly  to  gill-less  forms;  in  either  case  the  lungs 
alone  remain  as  the  organs  of  respiration,  and  the  crcatun: 
becomes  terrestrial.  Other  changes,  not  the  least  important 
among  which  affcct  the  colour,  go  on,  and  we  have  a 
"spccics"  produccd  bcfore  our  eyes  ;  more  tlian  this,  how- 
evcr,  for  therc  is  here  realised  tlie  transition  from  the 
branchiatc  to  the  abranchiate  forms,  and  the  air  sac,  rdw  a 
lung,  rcmains  such,  right  on  up  to  man  himself ;  and  from 
this  point  onwards,  just  as  we  saw  fish  trying  to  become 
terrestrial,  so  we  shall  find  terrestrial  forms  which,  dis- 
satisficd  with  thcir  surroundings,  tired  of  the  ocw  love,  go 
back  to  the  old  one  and  try  to  become  fish. 

First  among  the  higher  animals  possesscd  of  this  ambition 
come  the  Turtles,  which  as  we  all  know  are  truc  reptilcs ; 
ike  othcr  reptilcs  and  birds  thcir  cggs  are  cncloscd  in  a 
hard  shcll. 

The  members  of  tliis  group  of  the  Chelonia  as  they  aa- 
calied,  hke  the  I^obsters,  Crabs,  and  many  olher  animals, 
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carry  their  "  house  "  on  their  backs.  This  great  exo- 
skeleton  is  but  an  exaggeration  of  what  we  have  already 
seen  in  the  fish,  and  by  its  ^ency  they  often  defy 
destniction,  except  by  the  capacious  jaws  of  the  Crocodiles 
and  certain  fishes ;  in  retaliation  for  this,  some  Chelonians 
make  a  favourite  repast  upon  the  eggs  of  those  great 
monsters.  Among  them  we  find  adaptations  to  almost 
every  mode  of  life ;  there  are  land  and  water  Tortoises,  but 
the  marine  forms  alone  constitute  what  are  called  Turtles.  Of 
these  there  are  but  three  living  genera ;  they  occur  chiefiy  in 
the  Pacific  and  Atlantic  oceans,  and  furnish  that  sine  qua 
tum  of  the  city  dignitary,  and  our  no  less  valuable  tortoise- 
shelL     In  India,  one  soft  or  Mud-Tortoise  is  eaten. 

The  general  build  of  their  body  is  well  known,  and  at 
first  sight  it  may  seem  stränge  that  such  heavy  brutes 
should  lead  an  aquatic  life ;  some  water  Tortoises,  it  is  true, 
are  little  less  heavy  than  land  ones — they  have  inherited 
the  ** house"  and  cannot  shake  it  off,  so  they  reduce  it, 
and  in  the  Mud-Tortoises  it  is  quite  soft.  In  the  Turtles  it 
is  less  bony  than  in  the  solid  land  forms,  and  as  the  capacity 
of  their  enormous  lungs  must  diminish  their  specific  gravity, 
it  is  not  surprising  to  find  them  living  on  the  surface  of 
deep  water,  where  their  favourite  food  abounds.  On  land 
they  are  far  less  active  than  their  terrestrial  brethren,  and 
this,  because  the  limbs  are  modified  for  swimming  purposes  ; 
the  clawed-toes  of  land  forms  are  here  bound  together  to 
form  paddles,  and  as  this  is  most  marked  in  the  fore  limbs, 
from  each  of  these  all  the  claws  but  one  disappear.  They 
come  periodically  on  land  to  deposit  their  eggs,  and 
as  the  injunction  to  crawl  on  the  bcUy  extends  ^to 
them,  man,  taking  advantage  of  their  weakness,  gets  the 
ascendency.  All  Tortoises  have  a  long  neck,  upon  the 
flexibility  of   which  the  power  of  capturing  their  prey 
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depends ;  in  some  it  is  naked,  but  the  Turtles  have  head, 
neck,  and  limbs,  all  covered  with  homy  scales.  The  "  house  " 
is  so  fashioned  in  all,  as  to  leave  the  head  and  neck,  Umbs 
and  tail  free  ;  in  some  these  can  be  partly  or  in  others 
wholly  retracted,  and  being  the  only  freely  movable  organs, 
the  bony  structures  which  support  other  parts  become 
firmly  united  with  the  shell.  As  this  includes  the  ribs,  these 
animals,  having  no  proper  ehest,  breathe  like  Frogs — they 
swallow  the  air  much  as  we  do  a  pill.  The  lips  may  be 
fleshy,  büt  the  mouth'  is  generally  guarded  by  two  powerful 
homy  beaks  ;  and  in  the  case  of  the  Turtle,  from  u'hich  we 
derive  our  tortoiseshell,  as  the  Upper  jaw  is  recurved  like 
that  of  a  bird,  it  is  called  the  Hawk's-bill  Turtic. 

In  its  edible  confrfere  the  jaws  are  notched  and  jaggcd, 
much  like  the  beak  of  a  shaü.  Thcy  havc  cycs  and  cyclids, 
a  tympanum  bencath  the  skin,  and  arc  in  every  respect 
reptilian.  The  Turtle  which  yields  cur  soups  is  an  eDor- 
mous  brüte,  sometimes  reaching  a  length  of  6  to  8  feet,  and 
weighing  nearly  eight  hundredweight ;  from  its  colour  it  is 
called  the  Green  Turtle  {CheUme  viridis  er  midas).  Whüe 
its  house  is  somewhat  flattened  and  smooth.  that  of  the 
Hawk's-bill  Turtle  is  beautifuUy  sculptured,  and  the  plates 
which  in  the  former  merely  fit  together,  in  the  latter  are 
scale-likc  and  overlap,  which  for  this  reason  is  also  called 
the  Scaly  Turtle  {Chclotie  squamala  or  imbrieata).  Unllkc 
its  great  relative,  it  rarely  exceeds  two  feet  in  length,  and 
although  of  DO  edible  value  an  allied  species  is  eaten  abroad. 
That  which  characterises  it  therefore,  economically  as 
artisticaljy,  is  its  thickcned  scaly  Investment.* 

No  difficulty  is  experienced  in  removing  the  thin  though 
similar  plates  from  an  ordinary  Tortoise,  at  dcath.     If  cx- 
amincd  thus,  it  will  be  secn  that  these  horny  plates  are 
*  Examples  nri  shown  in  ihc  Western  C.iUcries  and  clscwbere. 


ZOOLOG  Y  AND  FOOD  FISHES.  S7 

neither  covered  in  under  an  epidermis  like  young  scales  and 
teeth,  nor  do  they  correspond  in  relation  and  number  to  the 
bones  of  the  underlying  "house."  Proven  thus  to  be 
totally  different  structures  to  either,  they  are,  as  from  these 
facts  they  must  be,  actual  modifications  of  the  epidermis 
itself.  Tortoiseshell  then  is  an  epidermal  thickening, 
which,  like  all  similar  structures,  owes  its  presence  to 
actlvities  going  on  in  the  skin — ^we  are  dealing  now  with 
that  which  the  fish  has  not. 

On  the  back  of  the  Hawk's-bill  Tortoise  there  are 
thirteen  of  these  large  plates,  with  an  edging  of  small  ones. 
While  on  the  limbs,  neck  and  tail  the  latter  alone  occur,  it 
can  be  seen  upon  removal,  that  of  those  on  the,  back  the 
five  median  ones  overlie  ten  bony  elements,  while  the  four 
lateral  ones  have  beneath  them  on  either  side  eight  ex- 
panded  bony  masses.  These  are  true  bony  scales,  formed 
like  those  of  a  fish  beneath  the  epidermis,  and  for  purposes 
of  distinction  are  called  "  scutes."  Owing  to  the  nature  of 
the  changes  undergone  in  the  production  of  a  firm  rigid 
body,  the  underlying  backbone  and  ribs  have  completely 
united  with  this  so-called  carapace.  On  the  ventral  side 
these  scutes  keep  clear  of  the  endo-skeleton,  and  give  rise 
to  a  defence,  as  unlike  as  it  could  be  to  that  which  in  dress 
but  better  in  warfare,  is  called  a  plastron. 

Crocodiles  and  Alligators  do,  and  Lizards  will,  take  to 
the  water,  and  there  thus  remain  among  reptiles  but  the 
snakes  for  consideration.  The  use,  medicinally,  of  viper 
soups,  broths  and  what  not,  practised  by  our  forefathers, 
still  survives  even  in  Surrey,  and  let  the  unfortunate  "  Sea- 
serpent "  tum  out  to  be  what  it  may,  the  fact  remains — that 
Sea-snakes  do  exist  The  common  snakes  can  do  everthing 
but  fly  ;  they  climb,  run,  or  swim,  with  marvellous  rapidity. 
In  America  there  exist  non-poisonous,  and  in  south  Asia 
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poisonous,  freshwater  snakes.  The  Sea-snakes  occur  in  the 
Indian  and  Pacific  oceans,  and  may  reach  a  length  of  ten  to 
twelve  feet ;  many  of  them,  unlike  the  Tortoises,  have 
adaptcd  themsclves  exclusively  to  the  new  life,  and  being 
poisonous  are  among  the  most  deadly  inhabitants  of  the  deep. 

Among  birds,  Ducks  and  Swans,  not  to  say  Gulls,  Waders, 
Pclicans,  Sea  Eagles,  and  still  less  tiie  Dariers,  Spoonbills 
and  others,  are  more  or  Icss  familiär  to  most  people,  as  bcing 
capablc  of  leading  a  partly  aquatic  life  or  of  at  least  feeding 
upon  fish.  All  these,  including  the  Grebes  and  Divers,  are 
bird-like  ;  their  plumagc  has  tJie  ordinary  characters ;  thcir 
wings,  except  that  in  some  they  are  small,  are  clad  in  the 
customary  long  fcathers,  and  the  hind  Umbs  are  free  of  the 
body.  The  neck,  beak,  or  legs,  may  be  specially  modified,but 
except  for  a  webbing  of  the  foot  there  is  nothing  fish-Iike  in 
them  ;  some  of  them  can  both  dive  and  swim  beneath  the 
surface,  but  whcn  we  come  to  the  Fenguins  we  find  an 
adaptation  to  a  temporarily  submerged  condition,  reaching 
its  maximum  among  living  birda. 

To  this  cnd  something  of  the  nature  of  a  fin  is  established, 
the  bones  of  the  fore  limb  are  closely  applied  togcthcT, 
and  fiattened  in  such  a  manner  that — all  power  of  inde- 
pendent  movement  being  lost  among  them — the  limb  moves 
as  a  whole.  In  order  that  the  least  possible  resistance  may 
be  offered  to  the  animal's  progress,  the  feathers  of  the  body 
are  small,  of  uniform  pattem,  and  scale-like ;  and  wbtie 
something  approaching  this  is  seen  among  other  marine 
birds,  it  is  only  in  the  Penguins  that  the  forc  limb — o« 
longer  bearing  the  familiär  wing  fealhcrs — is  convcrted  into 
a  paddle.  The  hind  limbs,  modified  in  some  rcspccts, 
wbcn  compared  with  those  of  most  living  birds,  are  bound 
down  to  the  body,  as  in  the  Seals,  only  tbc  foot  being  free ; 
this  being  so,  the  body  itsclf  U  carried  erect  oo  land,  etvti^ 
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.the  bird  a  stränge  and  highly  characteristic  appearance. 
The  young  Penguin  is  among  the  most  curious  of  nature*s 
productions  ;  it  has  shaken  off  its  inherited  power  of  flight, 
but  the  modifications  of  its  limbs  render  it  a  most  un- 
gainly  looking  animal,  as  it  "  waddles  "  about  until  fully  com- 
petent  to  trust  itself  to  the  depths  of  the  Southern  Ocean. 

The  only  group  now  remaining  for  consideration  is 
the  Mammalian.  Mammals  are  so  called,  because  they 
possess  Organs  which  enable  them  to  suckle  their  young 
which  are-  brought  forth  alive,  and  in  them,  unlike  all 
other  animals,  the  body  cavity  is  divided  into  a  thorax 
which  contains  the  heart  and  lungs  alone,  and  an  abdomen 
which  lodges  the  rest  of  the  viscera,  They  all  have 
hairs  at  one  or  other  period  of  their  existence,  which, 
like  the  scales  of  the  reptile,  are  exclusively  epidermal  in 
origin ;  not  infrequently  they  may  have  scutes  also.  The 
skeleton,  the  organs  of  circulation  and  respiration,  all  have 
special  characters  by  which  they  can  be  recognised  from 
those  of  other  animals ;  in  common  with  birds,  mammals 
are  said  to  be  warm-blooded,  as  distinguished  from  so- 
called  cold-blooded  reptiles  and  fishes. 

Our  Rats,  Voles,  Bears,  Dogs  and  Beavers  all  take  to  the 
water,  but  no  mammals  lower  in  the  scale  than  the  Otters, 
are  equally  at  home  on  land  or  in  water.  These  creatures, 
with  their  webbed  feet  and  broad  flattened  tail,  are,  in  the 
case  of  the  large  Sea-Otter  of  the  North  Pacific,  hunted 
almost  to  extinction  for  their  für.  Beyond  this,  suflSce  it  to 
say  that  that  animal  approaches  the  Seals,  in  appearance  and 
habity  and  that  its  skull  and  teeth  have  all  the  characters  of 
those  of  a  typical  carnivorous  mammal.  We  must  most  of 
US  know,  that  if  a  warm-blooded  land  mammal  would  live  in 
water,  it  must  at  least  keep  in  the  heat ;  and  this  first  diffi- 
culty  is  overcome  by  the  Otter,  for  it  has  beneath  its  skin 
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a  layer  of  fat — a  bUibber — which  eflects  the  purpose.  We 
ourselves  possess  this  to  a  less  marked  degree,  and  one  is 
curious  to  know  to  what  extent  the  success  of  great 
swimmers  may  not  be  due  to  a  similar  condition. 

Next  come  the  Seals  and  the  Walrus.  They  carry 
mattcrs  a  step  further,  for  now  we  find  that  tlie  body  is 
becoming  more  fish-Iikc ;  obstructions  are  being  clcared, 
and  in  all  but  some  Seals  the  ear  goei  Those  which 
retain  it  are  called  the  Otarid^  or  Eared-Seals,  The  nasal 
Organs  are  very  large,  and  in  some  visibly  sacculated ;  the 
animals  have  perfect  control  over  thcir  valvulär  nostrils, 
and  all  now  becomes  a  question  of  fins.  Here  an 
important  diflerence  steps  in.  In  all,  the  fore  and  hind 
limbs  are  each  bound  up  in  the  webbed  skin,  for  which 
reason  the  group  is  called  the  Pinnipedia ;  the  hind  limbs 
are  in  part  similarly  boiind  down  to  the  tail,  but,  while  the 
ordinary  Seals  use  their  feet,  the  Sea-Lions  use  both  thdr 
limbs  as  propcllers.  The  Sea-Lion  and  Walrus  begin  by 
elongating  the  thurab,  so  that  it  becomes  the  iongest  ßnger 
of  the  five,  the  others  all  getting  shorter  in  succession  ;  by 
this  means  a  fin  rathcr  than  a  paddle  is  formed,  and  tbe 
bind  Icgs  are  retained  for  Walking  purposes.  This  being 
so,  the  animals  can  support  the  body  on  all  fours  on  land, 
and  ihey  progress  by  this  mcans  in  a  hjghly  characteristic 
manner,  Walking  on  the  entirc  palm  of  the  hand  and  solc 
of  the  foot,  both  of  which  members  are  carried  at  right 
angles  to  the  body.  The  Sea-Lion,  having  a  long  neck, 
grooms  itself  after  the  fashion  of  a  dog,  and  can  Scratch  its 
head  with  its  hind^limb,"  whÜc  the  thick-skinned  Walnis  can 
look  behind  it  as  readily  as  can  a  man. 

The  ordinary  Seals,  howevcr,  have  the  hind  timbs  thrown 
"  One  of  a  scries  of  artislically-groopcd  cxamplcs  is  preserved  in 
thii  attiludc  in  the  Canadian  scciion. 
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back,  in  which  position  they  are  bound  down  to  the  tail, 
the  enlai^ed  feet  alone  being  free ;  these  they  use  as  a  pro- 
peller.  The  fore  limbs  remain  small,  and  are  carried  dose 
to  the  body.  By  these,  as  in  the  fish,  the  more  delicate 
movements  are  regulated.  As  they  thus  have  no  power 
of  raising  the  body  on  land,  they  are  among  the  most 
helpless  of  all  aiümals  when  "  beached,"  but  among  the 
most  active  when  once  in  the  water.  The  nails  in  all  are 
small,  and  in  some  there  are  extra  Supports  formed  for 
the  expanded  flippers,  The  teeth  in  most  Seals  are  of  the 
true  camivorous  type ;  the  familiär  large  canines,  and  the 
sharp-cutting  cheek-teeth  like  those  of  a  dog,  are  proofs  of 
the  real  relationships  of  these  forms.  In  some,  as  for 
example  the  great  Bladder-nosed  Seal,  the  teeth  show 
marked  signs  of  reduction  in  size,  and  they  are  in  most 
so  disposed  that  those  of  the  two  jaws  interlock,  after  the 
fashion  of  a  fish's  teeth,  By  virtue  of  this  arrangement, 
the  teeth  come  in  some  to  be  nearly  uniform  in  size 
throughout;  all  are  small,  and  between  them  there  are 
great  gaps  to  receive  the  teeth  of  the  other  jaw.  All 
these  animals,  including  the  Walrus,  shed  their  milk  teeth. 
The  Walrus  is  characterised  by  its  well-known  "tusks," 
which  are  but  immense  eye-teeth  or  canines ;  they  are 
present  in  both  male  and  female,  and  the  other  teeth  are 
reduced  in  proportion  as  these  are  enlarged.  This  highly 
intelligent  brüte  presses  its  tusks  into  service  for  purposes 
of  locomotion  on  the  ice,  as  well  as  for  both  offence  and 
defence,  its  only  masters  being  the  Polar  Bear  and  man  ; 
their  main  function,  however,  is  that  of  digging  out  the 
small-shelled  animals  from  the  shores  on  which  it  lives. 
Walrus  fishing  is  now  practically  a  thing  of  the  past,  and 
the  only  parts  of  the  animal  now  used  outside  the  Arctic 
circle  are  the  tusks,  which  are^still  in  vogue  by  ivory  workers 
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and  dentists.  It  is  confined  to  the  Nortli  Pacific  and  North 
Atlantic  scas,  but  its  remains  are  found  fossilized  as  ncar 
home  as  Suffblk.  The  Finlanders  used  to  makc  a  rcgal 
tribute  of  it. 

From  all  that  we  have  seen,  it  is  clear  that  heat  must 
be  kept  up,  just  as  nutritive  material  must  be  suppited, 
alike  for  the  maintenance  of  our  bodies  ;  and  regarded  from 
tliis  point  of  view  our  scalskins,  and  otlier  similar  animal 
products  used  for  clothing,  are  but  so  many  "  foods "  in- 
dispensable to  our  existence.  The  inhabitants  of  the 
Arclic  circle  once  used  the  Walrus,  as  the  Esquimaux 
still  use  the  Seals,  to  supply  every  imaginable  want. 
They  eat  even  its  livcr  and  blubbcr  ;  their  clothes,  boats, 
tcnts,  weapons,  and  even  the  "coffins"  for  their  dead  are 
derived  from  it ;  while,  having  no  cotton  factories,  they 
scw  with  its  sinews.  Nearly  all  Seals,  wherever  they  are 
plcntiful,  are  used  for  food ;  we  nevertheicss  thrcaten 
both  to  dcprivc  the  Islanders  of  their  food  and  the  woHd 
of  its  Seals,  by  our  systcmatic,  not  to  say  brutal  and  in- 
human raids  upon  the  young,  in  cur  grccd  for  finery, 

The  skin,  which  in  the  Walrus  is  thick  and  Icathciy, 
sparsely  hair-dad,  and  often  scored  with  battlc-marks,  is  in 
the  Seals  thickly  covered  in  the  short  close-set  seal-fur ; 
the  actual  characlers  of  tliis  vary  much  with  age,  in  somc 
it  is  variouslycoloured,  in  olhers  almosl  white,"  The  body 
of  most  mammals  is  clothed  in  "  hair  "  and  "  für,"  just  as  a 
bird's  is  clothed  in  "fcathers"  and  "dowa"  In  the  Seals 
and  Walms,  as  in  ourmore  familiär  domesticated  mammaU, 
ccrtain  of  tlicse  hairs  are  enormously  cnlargcd  to  form  the 
so-callcd  "  whiskers."  which,  as  everyonc  fully  knows,  are  not 
complctcly  forraed  until  some  timc  aftcr  birth,  Tht 
customary  dtstinctton  bctwecn  "hair"  and  "für"  Seals. 
*  Exiunplet  can  bc  sccn  in  the  Ncwroundland  CoUection. 
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therefore,  inasmuch  as  it  is  often  entirely  a  question  of  age, 
is  an  unnatural  one ;  the  true  hair  Seals  are  but  those  in 
which  the  longer  "  hairs"  predominate,  the  soft  "underfur  *' 
being  reduced,  just  as  in  pigeons,  among  familiär  birds,  the 
"down"  IS  reduced.  The  Eared-Seals  furnish  both  hair 
and  fur-kinds.  Both  they  and  the  common  Seals  are  found 
in  N.  and  S.  latitudes  of  the  two  hemispheres. 

The  body,  in  some  Earless-Seals  hairy  even  to  the  soles 
of  the  feet,  is  in  all  clothed  in  the  afore-mentioned  für 
and  hair,  and  the  market  value  of  the  dressed  skin  is 
proportionate  to  the  care  with  which  the  long  hairs  are 
removed.  This  is  done  by  a  very  simple  process,  underlying 
which  there  is  a  most  instructive  lesson.  The  hair,  like  a 
bird*s  feather  and  a  tortoise's  scale,  is  a  modification  of  the 
epidermis,  but  unlike  the  scale,  its  base  sinks  down  into 
the  skin  for  purposes  of  attachment,  and  forms  a  so- 
called  root ;  as  this  sinking  is  proportionate  to  the  length 
and  size  of  the  hair,  it  follows  that  the  "  hairs  "  of  the  Seal 
must  lie  deeper  than  its  für.  The  skin  upon  removal  is 
pared  to  such  a  level  as  shall  destroy  the  attachments  of 
the  hairs,  they  are  then  plucked,  and  the  under  für,  un- 
injured,  alone  remains. 

When  we  come  to  the  Porpoises,  Dolphins,  and  Whales, 
with  their  allies,  the  first  noticeable  thing.is  that,  like  the 
Eels,  they have  lost  their  hind  Hmbs.  Only  in  the  Whalebone- 
Whales  is  there  ever  a  trace  of  them,  while  all  others  have 
a  remnant  of  the  hip-girdle  alone  left.  This  is  accom- 
panied  by  a  much  closer  approximation  to  the  fish  type 
than  is  seen  in  the  Seals ;  the  tail,  short  in  the  Seals,  is 
here  very  long  and  bears  a  fin  which,  unlike  that  of  the 
ordinary  fish,  is  transversely  set  The  head  is,  in  all,  run 
into  the  body  so  to  speak — ^there  is  no  longer  a  true  neck — 
and  here  again  there  is  realised  a  true  fish-like  condition  ; 
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in  many,  the  vertebne  of  that  region  all  unJte  into  one  solid 
mass,  which  may  itself  unite  with  the  vertebite  behind  ;  the 
articulations  of  the  skull  with  the  backbone  are,  as  com- 
pared  with  those  of  atypicalmammal,  highly  modified,  The 
fore  limbs  are  now  quite  destitute  of  nails,  and  converted 
into  complete  fins ;  they  correspoiid  with  our  own  arms  and 
hands,  and  whilc  in  the  Seals,  as  in  oursclves  and  some  of 
this  tribe  also,  the  joints  of  the  fingers  never  excecd  thrce 
in  number,  in  others,  their  number  may  be,increased  with 
the  elongation  of  this  "fin,"  On  the  back  there  is  often 
present  a  somcwhat  large  dorsal  fin,  which  likc  the  tajl  fin 
is  not  supportcd  by  bone.  The  members  of  this  group  vary 
in  length  from  four  to  about  eighty  feet,  and  they  are  found 
in  all  the  great  seas.  Some  are  of  a  gregarious,  roaming 
disposition,  others  follow  up  fish-shoals,  whilc  many  feed  on 
small  animals.  The  "  Killer-Whale  "  "  will  attack  anything, 
from  a  Whale  downwards,  and  some  members  of  the  groUp 
await  the  retum  of  the  Salmon  at  the  river's-mouth. 
Fluviatile  representatives  occur  in  S.  America  and  in  the 
Ganges.  The  head  may  be  small  and  rounded  as  in  our 
common  Porpoise,  or  as  in  the  Spcrm-Whales  iPkysetert) 
may  reach  a  length  half  that  of  the  body ;  the  body  itself 
is  clad  in  a  thick  hairless  skin, 

Highly  modified  as  are  these  animals,  they  nevertheless 
cannot  shake  off  their  identity,  for  white  the  adult.of  one 
genus  alone — the  Inia  of  the  Amazon — has  hair  about  its 
"  beak,"  the  young  of  all  have  at  least  traccs  of  the  familiär 
whiskers  of  the  mammal.  The  eye,  never  so  laige  and 
intelligent  as  that  of  the  Seals,  may  be  almost  as  small  in 
comparison  as  the  Mole's,  and  it  never  has  3  nictitating 
mcmbrane.  The  external  car  has  gone,  but  the  Porpoise 
and   some   two  or   thrce  others.   when    young,    havc  this 

*  Orca.  AskcIclonorthisanimaliscxhibiledintheSwcdishcoUeciioii. 
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appendage  developcd,  like  that  of  the  Seals,  but  on  a 
smaller  scale  ;  in  the  case  of  the  adult  Porpoise  indi- 
viduals  have  been  also  known  to  cxhibit  a  trace  of  it. 
We  saw  in  the  Sturgeon,  that  the  Separation  of  the  res- 
piratory from  the  feeding  process  was  a  matter  of  con- 
venience ;  in  all  permanently  aquatic  mammals  it  obviously 
becomes  a  necessity,  as  we  all  know  what  opening  a  mam- 
mal's  mouth  under  water  means.  To  this  cnd,  the  larynx 
is  here,  as  indeed  it  is  in  some  land  mammals,  fastened  into 
the  nasal  passage,  and  thus  kept  clear  of  the  mouth.  The 
nasal  organs  do  not  generally  open  at  once  on  to  the  cxterior 
as  in  ourselves,  but  into  a  large  accessory  Chamber,  which 
again  opens  by  asingle  valvulär  "blow-hole."  In  the  Baleen- 
Whales,  the  so-called  blow-hole  is  double,  and,  as  there  is  in 
them  no  accessory  Chamber,  the  couple  of  long  tubes  which 
put  the  nasal  organ  into  communication  with  the  exterior, 
are  really  the  nostrils,  much  elongated,  Scal-Hke  but  not 
saccular.  The  mode  of  respiration  itself,  is,  in  these 
animals,  exactly  that  of  other  mammals  ;  ribs,  diaphragm, 
and  so  on,  all  exist,  and  the  notion  that  water  is  cjected 
in  "spouting"  is  an  entirely-erroneous  one,  for,  as  the 
animal  begins  to  breathe  before  quite  reaching  the  surface, 
the  water  above  it  is  displaced  by  the  outsetting  current  of 
air.  The  viscera  and  brain  in  these  animals  are  entircly 
mammalian,  and  the  only  thing  to  be  noted  here,  is  that 
the  stomach  is  very  complex,  as  is  that  of  many  land 
mammals.  Contrary  to  the  general  rule  among  these,  no 
act  of  rumination  accompanies  this.  The  Whales  cannot 
get  back  to  the  "  gilled  "  State,  but  their  blood  system  is 
nevertheless  curiously  modified. 

The  flesh  of  many  of  these  forms  was  formerly  eaten 
even  in  this  country,  and  still  is  clsewhere ;  the  tongue 
being  a  special  dainty.    The  milk  is  at  times  used.    The 
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sk'in  of  the  Porpoise,  and  chiefly  of  the  Whitc-fish 
{Belngd)*  is  still  used  for  shoes,  laces,  and  niachiae-bands. 
The  visceral  organs  arc  used  by  the  Northern  Islanders 
for  a  varicty  of  purposcs,  ranging  from  soups  to  cords. 
curtains,  and  evcn  windows.  The  sinews,  like  those  of 
the  Seals,  are  prcssed  into  Service  for  threads. 

The  bIow-ho!e  and  nostrils  vary  very  much  in  position, 
and  in  any  case  the  shape  of  the  no  less  variable  fore- 
head,  is  the  converse  of  that  of  the  undcrlying  skull ; 
just  as  the  bony  ridgc  over  cur  own  eye — that  pct  seat  of 
the  perceptive  facultics — is  of  the  undcrlying  brain.  In  any 
case,  thcrc  is  in  tliis  rcgion  an  cnornious  accumulation 
of  fat,  but  the  merc  thickcning  of  the  skin  of  the  head  is 
no  new  featurc,  as  many  fishes,  and  espccially  the  Sun-fish, 
possess  this  to  the  iitmost  degrce.  In  the  Spcrm-Whalcs, 
thcre  is  in  this  rcgion  a  grcat  Chamber  known  as  the  "  case  " 
filled  not  merely  with  fat,  but  oil,  from  which  our  spcrraaoeti 
is  obtaiiicd.  Oils  arc  also  cxtracted  from  the  blubber 
which  invcsts  the  body,  and  which  ser\'cs  in  life,  as  already 
notcd,  to  regulate  the  bodily  heat,  and  also  as  a  protection. 
Fat  accumulatcs  bcneath  the  skin  for  thcse  reasons,  but  in 
our  land  fornis,  our  butchers'  shops  show  us  that  it  does 
not  do  so  to  a  vcry  markcd  degrec,  until  all  the  available 
Space  within  the  body  is  utUised. 

The  ambergris  of  pcrfumcry  is  obtaincd  from  the  excrcta 
uf  the  Spcrm-Whales,  and  is  probably  derived  by  ihem  from 
the  Cuttic-fish,  upon  which  thcy  fced. 

Whcn  WC  come  to  the  tccth,  we  havc  to  face  a  inan'cllous 
scrics  of  phcnomcna,  cvery  bit  as  much  food  for  the  mind, 
as  the  Organs  thcmsclvcs  are  food  for  our  markcts. 

The  whalcbonc  of  ihe  Whalebone-Whales — ^thc  Batccn 

"  SlufTcil  cxnmplcs  of  ihi*,  conspicuous  by  ihc  abscnce  of  .1  dorsj! 
fin,  arc  visiblc  in  Ihc  Canadian  scciion. 
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or  right  Whales  of  fishers — not  to  say  the  great  tusks  of  that 
veritable  Unicorn,  the  Narwhal,  are  familiär  to  most  people. 
These  Cetacea  are  subdivided  by  naturalists  into  toothed 
(Denticete),  and  whaleboned  (Mysticete)  fofms.  We  saw 
that  the  Seals  found  it  necessary  to  modify  their  teeth,  and 
in  all  living  Cetacea  they  are  small  and  of  one  uniform 
pattem — ^they  never  have  more  than  one  fang,  and  the  teeth 
of  the  two  jaws  interlock  like  those  of  a  fish.  Most  forms 
which  retain  their  teeth,  find  it  necessary  to  increase 
their  number ;  and  while  few  mammals  except  these  ever 
have  more  than  forty-eight  teeth  in  all,  we  find  among 
them  nearly  double  that  number,  in  one  case  nearly 
two  hundred  being  present.  Others,  as  the  Sperm-Whales, 
have  no  teeth  in  the  upper  jaw,  and  often  but  few — in 
one  case  *  but  two — in  the  lower ;  still  others,  as  one 
Grampus  and  the  Whitc-fish,  early  lose  their  teeth. 
When  we  come  to  the  Baleen-Whalcs,  we  find  that  the 
enormous  mouth,  out  of  all  proportion  to  every  thing  eise,  is 
lined  by  the  whalcbone  or  baleen.  In  the  higher  animals, 
we  have  seen  that  the  epidermis  has  becomc  active  in  the 
production  of  hair,  while  beneath  this,  the  dermis  still 
retains  its  power — inherited  from  the  fish — of  forming  teeth 
— mouth  scales.  On  the  body  the  hairs  have  replaced  the 
body  scales,  and  bearing  in  mind  that  in  all  this  same  skin 
forms  the  lining  membrane  of  the  mouth,  what  is  more 
natural  than  that  it  should  also  carry  in  with  it  the  power 
of  forming  hair  ?  this  it  does,  and  this  hair,  which  hangs 
down  from  the  roof  of  the  mouth,  we  call  whalebone. 
This  is  not  all,  for  though  in  the  foetus  of  these  animals 
teeth  are  formed,  they  do  not  cut  the  gum  ;  they  disappear 

*  That  of  Sowerby's  Whale.  An  instructive  series  of  specimens 
including  this,  a  Grampus,  and  other  Cetacea,  are  displayed  to  the 
best  advantage  in  the  Swedish  Collection. 
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and  are  said  to  be  absorbcd,  that  is,  they  are  dissolved,  and 
their  constituents,  whirled  away  in  the  current  of  the  blood, 
are  voided  elscwhere.  The  modification  and  partial  supprcs- 
sion  of  the  tceth  seen  in  other  forms,  havc  in  thcsc  bccomc 
total,  and  hair has  now  rcplaced  the  moulh  scales.  Herc  tlicn, 
just  as  in  the  casc  of  the  Frog  and  Tadpole,  we  have  in 
the  Hfe  histoty  of  the  individual,  a  completc  recapitulation 
of  the  changcs  undci^oneduring  its  cvolution  in  tinie — its 
5o  callcd  phylogcny,  The  üke  is  truc  of  al!  living  things  ; 
but  rarcly  are  the  stcps  so  clear  as  here,  where  truty 
"he  may  run  that  readeth  it."  Sitnilar  stnictures  to 
whalebonc  are  nowhcrc  wanting,  the  quills  of  tlie  Porcupinc. 
the  liorny  part  of  liorns,  and  even  our  own  nails,  are  evcry  day 
cxamplcs.  The  tonguc  of  the  Whales,  unlikc  our  own,  is 
incapablc  of  motion,  and  fixtd  to  the  floor  of  the  moUth. 
On  fceding,  the  animal  swims  open-mouthcd  on  to  its  prey, 
ihe  niouth  is  closed,  and  on  raising  ils  floor  the  watcr  i> 
drained  off  through  tliis  great  "  whalebonc  "  strainer,  Icaving 
the  enclosed  thousands  ofluwly  Jonalis  to  beswallowcd  at  will. 
Going  to  the  other  extreme,  the  male  Narwhal  retains  only 
one  cnormous  canine  tooth,  which  generaljy  growH  out  on 
the  Icft  side  to  a  length  about  half  that  of  the  body.  Germs 
of  the  two  canines  cxist  in  the  yoiing,  and  in  the  fcmalc 
both  are  absorbcd.  The  two  very  rarcly  cut  the  gum  in  the 
male*  The  Grecnlanders  still  usc  Ulis  tooth  as  a  weapon, 
and  we  for  omamcnt  and  in  turncry.  Mankind,  always 
rcady  to  ascribe  a  magic  power  to  that  wliich  hc  docs 
not  underetand,  has  at  tinics  applied  this  organ  to  a 
medicinal  purpose  ;  as  to  its  usc  by  the  Uving  animal, 
the  most  rcasonable  Suggestion  cver  offcred  is,  that  by 
its  agency  ice-holes  are  kcpt  clear  for  purposcs  of  res« 
piration. 

*  Ad  cxain[>Ic  oftliis  is  bIiouu  in  the  Cnnadtan  Section. 
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There  now  remain  but  the  Mermaids  and  thcir  allics — 
thc  group  of  the  Sirenia — for  consideration  ;  setting  aside 
the  question  of  their  fablcd  charms,  their  flesh,  a  royal  dish 
among  the  Malays,  is  said  to  be  good  cating.  In  Queens- 
land Dugong  bacon  is  still  to  be  obtained.*  Their  bonos 
are  very  dcnse  and  ivory-like,  their  skins  arc  vcry  tough,  and 
from  these,  canes,  sticks,  and  whip-thongs,  arc  severally 
made.  Their  subcutancous  fat  yields  a  Substitute  for  our 
cod-liver-oil. 

There  are  but  t\vo  genera  living,  and  a  third^the  Grcat 
Northern  Sea-Cow — has  been  extinguished  within  the 
last  Century  and  a  half.f  These  two  are,  the  Dugong  of  the 
shores  of  the  Indian  Ocean,  and  thc  Manatee  of  East  S. 
America  and  West  Africa.  Their  bodies,  which  conform 
somewhat  to  the  fish  type,  rarely  exceed  12  fect  and  never 
20  feet  in  length  ;  like  the  Cetacca,  they  have  lost  their 
obstructive  external  ears.  While  they,  too,  have  replaccd 
the  hind  limbs  by  a  horizontal  tail-fin,  rcmnants  of  the 
pelvic  girdle  remain.  The  absence  of  the  dorsal  fin,  thc 
Short  neck,  and  the  sparsely  hair-clad  skin,  all  show  that 
they  are  not  so  highly  modified  as  are  the  Whalcs ;  thc 
same  is  true  of  their  fore-limbs,  which,  although  modified  to 
form  paddles,  are  ncvcr  elongated  ;  thc  modifications  of  thc 
limb  are, in  fact  the  opposite  of  those  seen  in  the  Cetacca. 
In  the  Dugong,  where  they  are  most  marked,  the  nails, 
present  in  the  Manatee,  have  vanished,  and  the  bony  parts 
of  thc  limb  tcnd  to  run  togcthcr.  The  larynx  is  not  pro- 
longed  into  the  nose  as  in  the  Cetacea,  and  a  numbcr  of 
interesting  internal  modifications  occur. 

•  Stuffed  examples  of  the  two  sexes  of  this  creature  arc  conspicuous 
among  the  New  S.  Wales  exhibits. 

t  In  the  Swedish  CoUection,  among  the  trophies  of  the  PVfj  voyage, 
there  will  be  found  a  beautiful  skeleton  of  this  animaL 
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When  the  muzzle  is  cxamined,  we  find  that  both  ups 
are  very  largc  and  prehensilc. 

The  tceth  are  strangely-modificd  ;  no  canines  ever 
appear,  and  the  incisors  are  ahvays  lost,  with  the  exception 
of  two  in  the  Upper  Jaw,  wliich  bcconic  the  large  tusks  of 
the  male  Dugong  ;  being  incisors  they  correspond  to  the 
tusks  of  the  Elcphant  and  not  to  thosc  of  tlic  Walrus. 
The  check  teeth,  too,  are  highly  modified;  S  on  cach 
side  in  the  Dugong,  there  raay  be  lo  in  the  Manatee, 
above  and  bclow.  Unlike  thosc  of  the  Cetacea,  howevcr, 
thoy  are  not  small  and  sharp,  but  broad,  crushing  organs, 
such  as  we  find  in  the  hcrbivorous  manimals.  Such  in  fact 
are  these  Sirenia,  for  thcy  üve  on  seawecds  and  certain 
plant  life. 

It  is  probably  known  to  most  pcoplc,  that  oiir  ahccp  and 
oxcn,  and  many  othcr  vcgetable-fccders,  instcad  of  having 
incisor  tceth  in  the  Upper  jaw,  have  a  callous  päd,  ^ainst 
which  the  lower  incisors  bitc.  The  skin,  which  both  lines  the 
mouth  and  Covers  the  body,  forms  this  päd,  just  as  it  forms 
hoofs  for  their  fcct ;  and  in  the  Sirenia,  cach  jaw,  curiously 
modified,  bcars  in  front  a  large  homy  gum  päd,  in  place  of 
tecth.  This  is  not  all,  for  inside  each  check  there  is  prcscnt  a 
patch  of  true  hair,  modified  to  form  ncither  hom  nor  whalc- 
bonc  ;  the  roof  of  the  mouth  is  also  produced  inlo  a  series 
of  ridgcs,  such  as  can  be  sccn  in  that  of  a  shcep  in  any 
butcher's  shop ;  these  are  often  homy  among  mammals  ; 
prolong  thein,  and  break  them  up,  and  something  would 
rcsult  for  which  no  name  but  whalebone  could  be  found.  In 
these  Sirenia,  then,  there  cocxist,  in  the  same  mouth,  tecth 
inhcritcd  from  the  fish,  side  by  side  wilh  ihosc  later  producta 
in  time — hörn  and  hair. 
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THE  ÜNAPPRECIATED  FISHER  FOLK. 


THEIR  ROUND  OF  LIFE  AND  LABOUR. 


INTRODUCTORY  NOTE. 

It  was  expected  of  Sir  Walter  Scott,  when  the  author  of 
*  Waverley '  was  in  his  prime,  and  his  novels  and  poems  were 
undoubtedly  tite  books  of  the  period,  that  he  would  some 
day  devote  his  attention  to  the  toilers  of  the  sea,  and  weave 
the  round  of  fisher  life,  with  its  perils  and  privations, 
its  brief  joys  and  prolonged  griefs,  into  one  of  those 
romantic  narratives  of  which  he  had  become  the  master 
spirit 

It  is  certain  the  great  novelist  meditated  at  one  time 
a  work  of  that  kind,  and  that  he  employed  himself  on 
several  occasions  in  gathering  such  Information  as  would 
give  reality  to  its  details,  as  also  in  making  those 
studies  of  character  in  which  he  so  much  delighted.  The 
friends  of  Sir  Walter  Scott  have  now  mostly  all  gone 
over  to  the  majority ;  and  there  can  be  only  very  few 
alive  to-day  who  have  held  converse  with  the  *'Lord 
of  Abbotsford."  Probably  Doctor  William  Chambers 
was  about  the  last  of  the  men  who  knew  Sir  Walter, 
and  could  have  spoken  from  personal  knowledge  of 
that  great  man's  aspirations,  but  now  the  good  doctor  him- 
self, after  a  life  of  much  usefulness,  is  sleeping  his  last  sleep. 
It  was  the  doctor's  brother,  however,  Robert  Chambers, 
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who  told  the  writer  that  Sir  Walter  had  intended  at  one  timc 
to  write  a  story  of  fisher  life  and  adventure,  and  that  he  had 
even  gonc  so  far  as  to  mention  liis  project  to  Constable,  bis 
publisher. 

It  is  our  loss  that  the  author  of  the '  Waverley  Novels '  did 
not  include  in  that  grand  serics  of  books,  a  narrative  of  the 
toüs  and  troubles  of  thosewho  try  to  find  thcir  daüybread 
in  the  treachcrous  waters  of  the  ravcning  deep — other  than 
Tkc  Aittiquaiy.  No  pen  can  be  thought  of  that  would  havc 
touchcd  the  subject  with  greater  feUcity.  During  the  brief 
rcsidence  of  Sir  Walter  at  the  fishing  villagc  of  Auchmithie, 
on  the  Forfarshire  coast,  he  had  many  opportunities  of  study- 
ing  the  daily  round  of  fisher  life,  Twenty  years  ago  there 
M'ere  persons  in  Auchmithie  who  remembered  the  illustrious 
visitor,  and  who  took  note  of  his  anxiety  to  make  himself 
acquainted  with  the  eccentric  people  who  formed  the  Itttle 
Community,  in  which  for  a  short  time  he  had  taken  up  his 
abode,  and  some  of  whom  werc  reproduced  in  the  pages  of 
The  Aniiqiiary.  In  the  rüde  fishing  villagc  of  Auchmithie 
in  the  time  of  Sir  Walter,  the  fisher  folk  were  unchanged 
from  the  days  of  a  far  back  period,  and  even  at  this  day 
they  are  still  much  as  thcy  were  then — a  peculiar  people. 
The  supcrstitions  and  curious  manners  and  customs  that  had 
been  handed  down  from  gencration  to  generation  still  pre- 
vailed — the  observances  connected  with  the  births,  deaths, 
and  marriages  of  the  people  werc  insisicd  upon,  and  in  all 
rcspccts  the  fisher  Ufe  of  Auchmithie  was  typical,  and  repre- 
sentcd  in  a  broad  scnsc  the  daily  Hfc  of  the  hereditary 
fishermcn  and  fisherwomen  of  Scotland.  It  is  certalnly  in 
Scotland  (and  in  Comwall  as  well)  that  the  life  and  laboar 
of  this  hardy  and  industrious  class  of  persons  can  be 
studied  to  the  greatest  advantage,  and  in  some  placcs  cvcn 
yet  their  daily  round  of  existencc  rolls  on  much  as  Jt  did  a 
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Century  ago.  In  Scotland,  the  patriarchal  System  of  work 
is  still  largely  maintained ;  in  many  Scottish  fishJng 
villages  the  family  fishing  boat  is  as  much  an  Institution  as 
a  family  walnut-tree  is  in  France.  In  a  number  of  the 
English  fishing  ports  the  order  of  business  is  somewhat 
different  from  what  vve  see  in  Scotland  ;  there  is  less  of 
sentiment  and  comparatively  little  of  the  superstitious  ele- 
ment,  but  at  Holy  Island,  Cullercoats  and  some  other  places 
the  fisher  class  are  much  the  same  as  we  find  them  in  Scot»- 
land  or  Comwall.  In  Scotland,  the  fisher  communities 
seldom  receive  any  accession  of  nevv  blood,  and  fathers  and 
sons  go  on  succeeding  each  other  for  many  generations.  The 
fisher  folk  intermarry  in  their  communities,  and  so  preserve 
those  traditions  of  labour  and  the  observance  of  those  social 
customs  which  have  become  stereotyped  among  the  people 
who  go  down  to  the  sea  in  fishing  ships. 

It  is  interesting  to  know,  moreover,  that  in  nearly  all 
fishing  villages,  whether  they  are  in  Scotland  or  in  France, 
in  Spain  or  in  Holland,  the  life  of  the  fisher  people,  as  of 
course  it  can  scarcely  help  being,  is  of  the  same  complexion  ; 
a  life  mostly  of  hard  work,  much  danger,  and  scanty  remu- 
neration.  Yes,  the  fisher  folk  of  France  are  the  very  brothers 
and  sisters  of  those  of  Scotland,  their  manners  and  customs, 
their  modes  of  life,  and  all  that  pertains  to  their  dangerous 
occupation  on  the  waters,  being  nearly  xdentical.  The 
various  communities  seem  to  have  set  themselves  down  in 
convenient  places  for  following  their  avocation.  There  are 
villages  and  little  towns  upon  the  shores  of  the  sea  that 
nature  seems  to  have  destined  for  the  abodes  of  fishermen  ; 
there  is  usually  a  natural  harbour — "  a  bieldy  cove,"  in 
which  the  little  fleet  of  fishing  boats  finds,  duringall  seasons, 
a  happy  refuge  from  fierce  winds  and  battling  waves. 

It  may  not,  perhaps,  be  generally  known  to  those  who 
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are  not  in  possession  of  special  sources  of  information,  that 
in  all  fishing  communities,  the  woman  is  head  of  the  house, 
and  nowhere,  in  all  fisherland,  at  home  or  abroad,  is  this 
more  the  case  than  on  the  Firth  of  Forth.  The  Newhaven 
fishwife  has  become  a  celebrity,  and  she  is  indebted  to  King 
George  the  Fourth  for  much  of  her  fame.  That  monarch 
during  bis  memorable  visit  to  Edinbui^h,  in  the  ycar  1822, 
Said  to  Sir  Walter  Scott,  that  some  of  the  Newhaven 
women  were  the  handsomest  he  had  ever  seen ;  and  her 
present  Gracious  Majcsty  has  been  likcwise  pleased  to 
admire  them.  Indeed,  since  the  Queeu's  first  visit  to 
Edinburgh,  the  Newhaven  fishwife,  with  her  picturesque 
peculiarities  and  the  duicet  notes  with  which  she  charms 
the  public  ear,  as  she  crics  her  oysters  {Cailer  Ott)  has 
become  quite  a  pictorial  personage.  She  has  been  paintcd 
inoil,  raodelled  in  cardboard,  made  up  as  a  whisky  bottlc, 
givea  to  childrcn  as  a  doli,  printed  in  numerous  Carla  ät 
Visite,  and  generally,  has  been  made  much  more  public 
all  over  the  world  than  any  other  honest  woman,  She 
is  a  familiär  figurc  in  the  Cafi5  Grcco  at  Rorac.  as  well 
as  in  the  print  shops  of  Berlin  and  Venice ;  and  although 
the  praises  of  the  Newhaven  fishwife  with  passing  com- 
pliments  to  her  "shapely  shanks,"  and  the  sweet  voicc 
that  made  the  heart  of  the  Ettrick  shephcrd  "  dirl "  with 
emotion,  havc  bccn  celcbrated  by  Christopher  North 
in  the  Nocles  A  inbrosianee,  it  has  not  spoilcd  her,  nor  yet 
intcrfcred  with  her  determincd  and  ccasciess  industry. 
She  is  ruler  over  her  household  and  chanccilor  of  her 
husband's  exchcquer ;  it  is  a  saying,  indeed,  of  the 
fishwivcs,  that  the  woman  who  is  not  ablc  and  wilting  to 
werk  for  a  man  ought  not  to  havc  one. 

The  labour  of  the  femalcs  in  the  oldcn  time  n-as  hcavy, 
but   tt   is   less  so  now  that  so  much  of  the   fish  OMi^t 
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by  their  husbands  and  sons  is  disposed  of  at  the  side  of 
the  boat  in  wholesale  fashion,  to  buyers  from  those 
large  seats  of  population,  vvhich  are  ahvays  demanding 
supplies  of  fish,  and  are  never  able  to  obtain  all  they  want. 
Some  of  the  fishwives  make  excellent  auctioneers ;  they 
possess  a  rüde  eloquence  which  is  difficult  to  reslst.  The 
fishwives  of  Newhaven  and  Fisherrow  in  the  days  of  old 
used  to  bear  on  their  backs  in  baskets  called  "  creels  "  large 
burdens  of  fish  daily  to  Edinburgh,  vvith  which  they 
wandered  from  door  to  door  in  search  of  customers — a 
practice  that  still  to  some  extent  prevails,  but  which  has 
been  largely  rendered  unnecessary  by  the  increase  of  shops 
for  the  sale  of  fish.  Their  achievements  in  fish  carrying 
have  been  often  chronicled.  When  the  boats  were  late  in 
arriving,  two  or  three  of  the  women  would  join  in  carrying  a 
heavy  creel  füll  of  cod  and  haddocks,  to  Edinburgh.  Each 
woman  carried  the  creel  in  turn,  and  by  this  means  fish 
have  been  heard  calling  in  the  streets  of  the  modern  Athens, 
that  had  only  been  brought  into  Newhaven  thirty-five 
minutes  before.  Once  upon  a  time,  four  women  walked,  or 
rather  "  trotted,"  with  a  creel  füll  of  fish,  from  Dunbar  to 
Edinburgh,  a  distance  of  twenty-six  miles,  in  five  hours ! 
And  after  all,  each  hundredweight  of  cod  and  turbot 
carried  so  gallantly  could  only  realise  a  few  Shillings.  A 
big  cod-fish  for  tenpence  in  those  days  was  an  every-day 
bargain,  whilst  "  fine  caller  herrin',  three  a  penny,"  was  a 
stereotyped  call  of  the  üsh  hawkers. 

In  addition  to  Newhaven  there  are  numerous  other 
quaint  fishing  communities  in  Scotland  where  the  manners 
and  customs  of  the  people  are  worthy  of  study.  Newhaven, 
from  its  proximity  to  Edinburgh,  and  the  fame  of  its  fish 
dinners  is  often  referred  to,  and  is  frequently  visited  by 
strangers  from  the  most  distant  places.    All  fisher  folk,  no 


6  THE  UNAPPRECTA  TED  FISHER  FOLK. 

matter  where  they  are  located,  whether  at  "Fittie"  in 
Abcrdcen,orat  Portel,  nearBoulogne,  orin  the  RuedcPoIlet 
of  Dieppe,  are  largely  inibued  with  a  feeling  of  superstition  ; 
they  can  read  tlic  clouds  at  night  or  morning,  and  discern 
signs  and  omens  in  nearly  every  passing  circumstanct-, 
They  have  their  pet  aversions,  their  likes  and  disHkcs.  In 
some  villages  the  mere  advent  of  a  stranger  would  detain 
the  men  from  going  to  sea  for  hours  ;  the  impression  of  a 
mysterious  foot  on  the  sand  has  bcfore  no\v  gaused  constcr- 
nation  in  a  fishing  village ;  the  flight  of  a  few  harmless 
crows  over  their  boats  has  Struck  tcrror  to  the  souls  of 
stahvart  men  who  Have  faced  dcath  many  a  time  and  oft  on 
the  raging  waters,  and  have  courageously  battled  with  the 
storm-king  in  the  cause  of  the  dcar  ones  at  home.  In 
fisher  villages  it  is  the  rule  to  wed  within  tUe  Community  ; 
no  ß.shernian  would  think  of  bringing  home  a  "stranger 
woman,"  to  be  jccred  at  by  his  friends  and  companions. 
In  some  communities  there  is  a  wonderfui  scarcity  of  sur- 
names,  and  identity  is  preserved  by  the  use  of  what  are 
called  "  to-names "  (added  to),  or  "  nicknames "  as  they 
may  be  called  ;  thus  a  family  of  Fiuckers,  in  which  all  the 
common  Christian  namcs  have  bcen  ovcr  and  over  again 
cxhausted,  will  bc  designated  by  some  personal  mark,  as 
"glcy'd  Johnnie,"  or"dumpie  (short)  Johnnie,"  and  so  on 
ad  infiiiitiim  through  a  long  ränge  of  names  of  pcrsons, 
places,  and  things ;  such  appellations  being  necessarily 
rccognized  in  courts  of  law,  and  in  all  kinds  of  civil  and 
crtminal  deeds  and  documcnts.  The  foUowing  is  a  rathcr 
curious  cxample  of  the  way  of  using  a  Ice  namc.  A  lisher- 
man  of  the  namc  of  Alexander  Mair,  who  rejoiced  in  ihc 
nickname  of  "'Shavic,"  being  confined  for  a  dcbt  in  the 
prison  of  Banff,  had  occasion  to  «rite  to  his  wife  at  Port- 
knockie,  and  some  wag  thus  addrcssed  the  letter : 
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''Janet  Ening,  'Shavie's'  wife, 
Pray  pay  the  cash  and  save  his  life, 
For  poor  auld  '  Shavie  *  is  in  jile. 
An'  distsmt  frae  you  sixteen  mile. 

Portnockie  CuUen." 

Often  enough  these  cognomens  lead  to  little  mistakes  of 
an  irritating  kind,  but  in  all  legal  documents  or  Communi- 
cations of  importance  the  nickname  is  always  used  as  a 
mode  of  identification. 

It  was  a  cause  of  surprise»  when  on  a  recent  occasion 
His  Royal  Highness  the  Prince  of  Wales  entertained  the 
fisher  people  who  were  visiting  the  International  Exhibition» 
that  the  majority  of  those  who  had  come  from  Scotland 
were  teetotallers,  who  would  neither  drink  beer  nor  Burgundy. 
It  is  not,  perhaps,  too  much  to  say  that  at  the  herring 
fishery  a  large  number  of  the  vessels  are  now  what  are 
called  **  teetotal  boats,"  on  board  of  which  no  spirits  are 
cver  taken ;  and  the  men  find  they  can  fish  quite  as  well 
without  supplies  of  whisky  as  when  they  took  two  or 
three  drams  every  night.  It  used  to  be  a  Standing  re- 
proach  to  the  Newhaven  fishwives  in  the  olden  time  that 
they  "  drank,"  and  there  was  no  doubt  a  little  truth  in  the 
accusation ;  after  carrying  about  a  load  of  fish  weighing 
from  eighty  to  a  hundred  and  twenty  pounds  they  were 
sometimes,  as  the  saying  goes,  dead  beat,  and  resorted  on 
occasion  to  "  a  dram  "  to  restore  their  flagging  energies. 
When  Sir  Walter  Scott  witnessed  the  work  performed  by 
the  fisherwomen  of  Auchmithie — when  he  saw  them  rush 
into  the  water  to  bring  their  husbands  and  sons  ashore  on 
their  Shoulders — he  was  not  surprised  to  leam  that  some 
of  them  partook  of  stimulants.  "You  take  a  dram,  I 
perceive,"  said  the  author  of  *  Waverley.'  "  Oh,  'deed  we  dee 
that,  an'  we  hae  muckle  need  o'  't  tee  ! "  was  the  prompt  and 
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unaffected  reply.  Many  of  the  Scottish  fisher  folk  arc 
deeply  religious;  in  some  communities  themen  and  women 
conduct  a  service  of  praise  and  thanksgiving,  and  the  un- 
lettcrcd  eloquence  of  a  rüde  preacher  of  that  class  would 
sometimes  shame  the  cultured  rhetoric  of  the  pulpiL 

The  condilions  of  their  shore  lifc.  tili  within  thesc  fcw 
years  back,  was  shameful  ;  the  fishing  villages  of  Scotland 
were  as  a  rule  devoid  of  all  amenity,  their  sanitary  surround- 
ings  were  of  the  rudest  and  scantiest  description  ;  dirt — 
othenvise  "matter  in  the  wrong  place" — obtruded  itself  at 
every  comer.  Some  improvement  in  tliese  matters  has 
now  been  happily  eflected,  and  the  thin  end  of  the  wcdge 
having  becn  inserted,  raore  perfect  sanitary  arrangements 
will  doubtless  follow  in  a  short  time.  As  we  propose  to 
describe  at  some  length  the  chief  aspects  of  fishcry  labour 
in  connection  with  the  more  productive  fisheries,  we  need 
not  hcre  refer  to  the  calumnics  that  have  been  directed 
against  the  fisher  folk,  such  as  the  accusations  of  laziness 
and  their  want  of  thrift.  It  will  be  seen  in  the  sequel  that 
such  accusations  are  either  entircly  untrue  or  have  been 
grossly  exaggerated.  "  It  is  no  doubt  considered  by  some 
to  be  an  easy  way  to  wealth  to  prosecute  the  herring  or 
white  fish  fisheries,  and  securc  a  harvest  grown  on  a  faxni 
where  thcre  is  no  rent  payable,  the  seed  of  which  is  sown 
in  plenty  by  nature,  which  requires  no  manure  to  forcc  it 
to  maturity,  and  no  wages  for  its  cultivation.  But  it  is  not 
all  gold  that  glitters.  There  are  risks  of  Hfe  and  property 
that  .irc  unknown  to  the  industries  which  are  followed  on 
the  land."  • 

The  fisher  folk,  taking  them  all  over,  will  comparc  most 
favourably  with  other  classes  as  regards  the  labours  of  tbc 
men  and  the  virtue  of  the  women  ;  their  humble  homcs,  as  a 
It  of  ihc  Sea' — (hird  cdition. 
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• 

nile,  are  clean  and  tidily  arranged,  and  in  some  villages  a 
profane  word  is  scarcely  ever  heard.  The  hospitality  of 
the  fisher  folk  is  proverbial,  and  their  charity,  at  times 
when  a  boat  is  wrecked,  and  the  bread-winner  of  a  family  is 
drowned,  is  active  and  unbounded.  In  not  a  few  of  our 
fishing  villages  there  may  be  seen  in  the  houses  of  different 
families  little  boarders  who  have  found  a  home  with  the 
other  children  of  the  place,  their  fathers  having  gone  down 
in  the  waves  on  the  occasion  of  a  storm  overtaking  the 
fishing  fleet  and  wrecking  some  of  the  boats.  There  is 
much  that  is  heroic  in  these  communities,  and  deeds  of 
charity  have  many  a  time  been  done,  which  had  they  been 
blazoned  by  the  press,  would  have  excited  the  unbounded 
admiration  of  the  people. 
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THE  SCOTTISH    HERRING  FISHERS,  THEIR 
WORK  AND  WAGES. 

The  capturc  of  the  herring,  ihe  principal  (ishing  industry  of  Scotland 
— Money  value  of  the  hening — Scotland's  sharc  of  the  herring  wealth 
enormous — Number  of  pwrsons  connected  with  ihe  hening  lishing — 
The  eurer  the  Chief  agent  in  the  Organisation  of  the  fishcry— Consti- 
tution of  ihe  herring  fishcry  of  Scotland — The  fishing  contracls — 
Bargaining— Extent  of  the  nctting  used  in  the  capturc  of  the 
herring— Work  of  the  fishcry  described — The  guttcrs — The 
"hired  hands" — Incidental  phascs  of  the  fishing  for  the  herriog 
— The  sprat  fishery. 

The  capture  of  the  herring  may  be  set  down  as  the 
principal  fishing  industry  of  Scotland.  The  herring  harvest 
gives  cmploymcnt,  at  certain  seasons,  to  the  whole  fishing 
Population,  and  the  labour  involved  in  the  capture  of  that 
abounding  fish  is  very  much  greater  than  most  pcrsons 
would  think.  Although  the  herring  fishery  is  carried  on 
at  some  place  er  another  all  the  year  round,  ii-e  shall  not 
visit  the  varicd  seats  of  that  particular  industry,  but  confine 
ourselves  to  one  of  thosc  great  ccntrcs  which  has  become  a 
rendezvous  for  the  fishing  boats  of  many  smallcr  localittcs. 

The  wealth  dcrivcd  from  the  herring  is  enormous,  the 
total  value  of  tliesc  fish  which  are  captured  by  boats  of 
the  United  Kingdom  has  bcen  set  down  at  tlie  handsomc 
figurc  of  about  three  mitüons  Sterling.  Scotland  long  ago 
succccded  Holland  as  the  seat  of  the  "great  fishery,"  and 
it  has  becn  caiculated  that  more  than  150,000  persons 
dcrive  some  portion  at  least  of  their  mcans  of   living 
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from  "  the  herring,"  the  capture  and  eure  of  which  in  many 
places  of  the  United  Kingdom,  and  also  in  Ireland,  is  a 
long  established  feature  of  fishery  economy. 

The  Chief  agent  in  the  Organisation  of  this  very  onerous 
industry  is  known  in  Scottish  fishing  ports  as  "  the  eurer," 
two-thirds  of  the  herring  whieh  are  eaught  by  boats  fishing 
from  Seottish  ports,  being  ultimately  sold  as  ctired  herritigs, 
the  other  third  finding  its  way  to  market — ^by  means  of 
industrious  "buyers"  who  are  now  to  be  found  at  every 
fishing  port — ^as  "fresh  herrings."  Herring  commerce  is 
still  to  a  large  extent  centred  in  the  eurer,  who  finds  the 
materials  necessary  for  the  eure,  and  engages  persons  to 
superintend  the  different  proeesses  whieh  are  ineidental  to 
its  progress.  Some  curers  carry  on  a  really  gigantic 
business,  engaging  to  aecept  the  fish  which  are  eaught 
by  several  hundred  boats,  besides  buying,  as  oceasion 
ofTers,  from  boats  fishing  on  their  own  aceount  It  is 
necessary  to  State  this  in  order  to  show  such  features 
of  the  business  as  relate  to  the  eamings  of  the  fishermen 
employed,  many  of  whom  reeeive  but  a  seanty  share  of  the 
large  sums,  whieh  at  times  are  paid  for  the  fish.  It  has  to 
be  Said  generally  of  the  herring  fishery  as  regards  the 
remuneration  of  the  larger  number  of  those  engaged  in  it, 
that  it  partakes  greatly  of  the  nature  of  a  lottery,  in 
which  some  few  fortunate  indlviduals  seeure  most  of  the 
prizes,  leaving  the  blanks  to  the  majority  of  those  who 
participate  in  the  enterprise. 

Before  proeeeding  to  give  details  of  the  really  hard 
labour  involved  in  catehing  the  fish,  it  will  be  as  well  to 
describe  in  a  few  sentences  the  Constitution  of  the  fishery. 
We  will  assume  then  that  Mr.  Peterkin,  of  Wick — there  is 
probably  no  such  person,  but  we  shall  assume  that  there 
is — has  set  up  business  as  a  \:urer,  has  become  the  tenant 


ofa  Space  of  ground,  has  erected  upon  it  a  cooperage,  and 
has  imported  any  quantity  of  barrel  wood,  and  purchased 
sah  with  which  to  pickle  the  herrings,  as  well  as  numerous 
miscellaneous  stores  likcly  to  prove  useful  in  the  course  of 
the  seasoR,  including  dye-stuflf  for  nets,  nets,  satls,  oars  and 
whisky,  The  eurer  is  of  course  a  man  of  some  mcans ;  if 
not  the  possessor  of  ready  money  himself  he  is  able,  we 
shall  Slippose,  to  obtain  credit  at  one  or  other  of  tlie  local 
banks  ("  cash  credits  "  on  good  sccurity  being  a  leading  fea- 
ture  of  the  Scottish  banking  systcm).  Every  eurer  must  havc 
money  at  command,  as  in  numerous  instances  many  of  his 
payments  have  to  be  made  long  before  he  can  realise  the 
goods  which  he  deals  in.  As  a  matter  of  fact,  the  eurer 
often  bargains  for  his  herrings  months  before  he  can  obtain 
thcm — long  indeed  before  it  can  be  known  whether  or  not 
there  will  be  any  herrings  to  capture  ;  and  part  of  the  bar- 
gain  made  by  the  ßshers  Is  a  stipulation  for  so  much  ready 
money — known  in  fishing  circles  as  "  bounty  " — in  additJon 
to  the  sum  per  barrel  (or  crait,  which  is  a  nieasure  capable 
of  containing  36  gallons  of  fish)  which  he  binds  himself  to 
pay  for  the  herring,  and  perquisites  of  various  kinds  which 
he  agrees  to  provide,  such  perhaps  as  cutch  with  which  to 
barl;  or  dye  the  nets,  drying-ground  for  the  nets,  and  a 
quantity  of  tea,  coffee  or  ardcnt  spirits  ;  although  whisky, 
as  has  been  already  stated,  is  not  nowadays  so  much  in 
demand  as  it  used  to  be,  in  consequcnce  of  the  more  tem- 
perate  habits  of  the  men,  The  eurer  usually  contracts  with 
«ach  boat-master  to  supply  him  with  two  hundred  barrcls  of 
herrings,  if  he  can  capture  so  many  ;  and  a  eurer  may  havc 
twcnty  or  a  hundred  boats  fishing  for  him,  aecording  to 
the  amouut  of  capital  at  his  command,  and  the  mcans  hc 
may  posscss  of  disposing  of  the  eured  herrings.  The 
striking  of  a  bargain  between  the  boatmaster — or,aswebad 
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better  call  him,  the  skipper — is  often  a  rather  tough  affair ; 
all  parties,  as  we  may  say,  are  working  in  the  dark  ;  neither 
of  the  men  who  are  engaged  in  the  arrangement  can  teil 
how  next  year's  markets  will  formulate — if  herrings  prove 
to  be  scarce,  then  prices  will  be  high  ;  if,  on  the  contrary, 
there  occurs  a  glut  of  fish,  prices  will  fall  at  once  to  a 
probably  unprofitable  figure. 

These  are  all  features  of  the  Coming  fishery  which  require 
to  be  taken  into  account ;  and,  moreover,  although  the  eurer 
arranges  for  the  supplying  of  two  hundred  barreis  of  fish 
by  each  of  the  boats  fishing  for  him,  he  is  not  usually  pro- 
vided  with  a  stock  of  salt  sufficient  to  eure  that  quantity ; 
he  does  not  perhaps  calculate  that  he  will  receive  on  the 
average  more  from  each  of  his  boats  than  from  eighty  to  one 
hundred  and  twenty  barreis — "  crans  *'  are  however  what  are 
bargained  for,  but  we  prefer  to  use  the  word  barrel,  as  the 
sale  of  the  cured  fish  takes  place  in  barreis.  Generally  bar- 
gains  are  Struck  on  the  figures  of  previous  years,  the  eurer 
trying  as  well  as  he  is  able  to  forecast  the  features  of  the 
season,  and  to  picture  in  his  mind's  eye  the  fortunes  of 
"the  fishery.*'  If  all  the  fish  bargained  for  were  to  be 
caught,  the  chances  are  that  the  eurer  would  be  "  caught  " 
as  well ;  his  stock  of  salt  would  rapidly  run  out,  and  his 
supply  of  barreis  prove  utterly  inadequate,  as  has  not 
infrequently  proved  to  be  the  case  during  previous  seasons 
when  a  glut  of  fish  has  occurred.  Besides  these  desagrimmsy 
his  gutters  would  not  in  all  probability  be  able  to  overtake 
the  necessary  work,  and  so  a  large  proportion  of  the  fish 
captured  would  in  a  sense  be  wasted,  as  to  obtain  the  best 
official  brand,  it  is  absolutely  necessary  that  the  herrings  be 
cured  on  the  day  they  are  caught. 

Curers  are  often  blamed  for  their  desire  to  "force 
business "    in    connection  with  the  herring  fishery ;  and 
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probably  in  the  case  of  speculative  curers  the  blame  is  in 
many  instances  deserved ;  and  whenever  misfortune  over- 
talces  a  fishitig  community  the  eurer  is  blamed  as  being  in 
some  way  the  cause  of  it.  Young  men  anxious  to  beconie 
owners  of  a  boat  and  to  engage  in  the  fishing  on  their  own 
account,  instead  of  continuing  as  the  hircd  servants  ofother 
boatmasters,  are  often  able  to  indulge  thcir  ambition  by  the 
aid  of  a  speculative  eurer,  who  will  supply  all  that  Js  re- 
quired — boat  and  fishing-gear  complcte — on  credit  entircly, 
or  partly  for  cash,  and  partly  on  credit  as  may  be  agrecd 
upon,  but  not  of  coursc  without  some  distinct  advantage  to 
himself  in  conncction  with  such  a  speculative  transaction. 
He  will  Charge  a  higher  price  for  tlie  boat  and  its  gear,  and 
he  will  make  a  harder  bargain  with  the  owners  for  the 
produce  ^of  thcir  fishings.  Such  transactions  occasionally 
terminate  favourably  for  all  connected  with  them  ;  a  serics 
of  fortunate  scasons  enablcs  the  buyer  of  the  boat  to  pay 
off  his  debt  and  to  become  a  free  fisher,  at  liberty  to  disposc 
of  the  procecds  of  his  industry  to  whomsocver  he  plcases. 
This  will  not  appcar  in  the  least  iniprobable  when  it  is 
takcn  into  considcration  that  by  one  eventng's  work  a  boat's 
creiv  may  draw  from  the  water  a  hundrcd  pounds'  worth  of 
herring.  On  the  other  band,  the  owners  of  a  vesscl  may 
work  hard  for  a  whole  scason,  and  scarcely  obtain  a  larger 
sum  than  will  pay  the  wages  or  shares  of  thosc  hired  to 
assist  thera.  It  is  not  to  be  cxpected  that  the  industry  of 
herring  fishing  will  be  barren  of  such  incidcnts,  so  long  as 
young  men  are  ambitious  and  curers  are  willing  to  spccu- 
latc,  The  cost  of  a  boat  and  a  suite  of  nets,  it  may  be  added, 
is  much  greatcr  than  it  used  to  be  ;  herring  boats  are  of  a 
larger  build  now,  most  of  them  being  decked  or  half-decked 
vcsscis,  in  place  of  the  opcn  yawls  that  were  in  almost 
universal  use  for  the  shorc  herring  fishery  twenty  years  aga 
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The  herring  boats  of  the  period,  with  all  their  fittings,  will 
cost  on  the  average  about  ;^270,  whilst  nets  will  cost  about 
£l  each. 

When  the  bargain  has  been  made,  the  labour  of  fishing 
begins  at  the  proper  season,  the  fishing  on  the  Scottish 
coasts  being  at  its  height  in  the  month  of  August.  The 
fishing-boats  engaged  in  the  herring  fishery  are  frequently 
being  improved,  and  will  doubtless  some  day  be  much 
better  than  even  the  best  of  them  are  at  present,  far 
ahead  as  these  are  of  the  old  "  Clinker "  Leith  built  boats 
once  so  much  in  favour.*  As  has  been  hinted,  many  of  the 
boats  are  "family  concerns,"  and,  that  being  so,  come  to 
be  worn  out  in  time,  the  money  earned  being  all  required 
for  the  use  of  those  dependent  on  the  vessel,  and  as 
repairs  are  not  always  made  when  necessary,  the  boat  in 
due  time  becomes  unfit  for  the  work  incidental  to  the 
herring  fishery,  and  in  the  end  is  laid  up  a  sheer  hulk 
quite  useless  for  any  purpose  whatever.  A  number  of  the 
boats  engaged  in  the  herring  fishery  are  still   the  open 

*  As  to  the  superiority  of  large  boats  over  small  ones,  wc  have 
gleaned  the  foUowing  information  from  a  report  of  the  Scottish  fishery 
board,  in  which  the  fishery  officer  at  Eyemouth  states  that  those  crews 
who  fished  from  large  decked  boats  with  some  amount  of  perseverance, 
made  from  ;f  200  to  ;f  300  for  the  season,  whilst  the  crews  of  adjacent 
ports  were  not  fortunate,  not  being  so  well  prepared.  In  a  few 
instances,  sums  of  from  ;f  500  tO;^7oo  were  earned  by  the  decked  boats. 
Open  boats  with  inferior  netting  made  only  from  £fio  to  ;£i20.  In 
a  few  boats  homing  pigeons  are  carried  :  they  are  let  off  as  soon 
as  the  catch  is  detcrmined,  to  let  the  eurer  know  what  number  of 
barreis  he  may  calculate  upon.  One  drawback  in  connection  with  the 
use  of  the  larger  boats  is  that,  should  they  be  becalmed  the  herrings 
with  which  they  are  laden  will  not  be  receivcd  in  time  for  the  eure. 
Steam  tugs  should,  in  such  cases,  be  kept  in  readiness  to  bring 
in  the  boats,  tili  the  time  comes  when  steam  vessels  are  regularly 
employed  in  the  fishery.    This,  we  believe,  is  now  being  done. 
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clinkcr-buüt  boats  that  have  beeo  so  long  in  use ;  tliey 
are  usually  manned  by  four  persons  in  addition  to  the 
skippcr,  who  may  be  either  sole  or  part  owncr,  and  all 
on  board  find  plenty  of  work  to  do  on  each  evening  of 
the  fishery.  for  although  the  boat  is  provided  with  a  large 
shoulder-of- mutton  saü,  it  often  enough  happens  that  the 
oars  have  to  be  resorted  to  in  order  to  reach  the  supposed 
haunts  of  the  fish,  and  always  as  a  gcneral  practice  whcn 
the  nets  are  being  "shot" — that  is,  paid  overboard.  Dur- 
ing  late  years  the  labour  of  herring-fishing  has  been 
greatly  augmented  by  the  increased  quantity  of  netting 
which  is  thought  to  be  necessary  as  compared  with  the 
net  power  employed  twenty-five  or  thirf^  years  ago.  Some 
very  interesting  dctails  regarding  the  nets  used  by  the 
herring  fleet  were  collected  and  published  by  the  Com- 
tnissioncrs  who  inquired  into  the  condition  of  the  Scottish 
herring-fisheries  six  years  ago,  As  giving  somc  idea  of 
the  labour  which  the  nightly  distribution  of  the  netting 
entails,  we  beg  to  lay  bcfore  our  readers  the  following 
summary  of  figures,  rclating  to  the  incrcase  of  net  power, 
and  the  revolution  which  has  been  caused  by  the  Substi- 
tution of  finely-wovcn  cotton  for  henip  nets  : — 

Twenty  years  ago  a  boat  carried  24  nets  made  of  hemp, 
each  net  forty  yards  long,  witli  28  or  29  meshes  to  the 
yard,  10  to  13  score  meshes  deep,  and  weighing  25  Ibs. 
Each  boat  carrics  now  50  to  60  nets  made  of  cotton. 
each  net  60  yards  long,  with  35  meshes  to  the  yard, 
18  score  meshes  deep,  and  weighing  12  to  14  lb&  A  bcat, 
in  other  words.  used  to  carry  960  yards  of  netting  ;  it  now 
carries  3,300  yards,  The  nets  used  to  be  about  six  or  aevcn 
yards,  thcy  are  now  over  ten  yards  deep.  They  used  to 
prcscnt  a  catching  surfacc  of  3000  squarc  yards ;  they  now 
prescnt  a  catching  surfacc  of  33,000  squarc  yards. 
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Such  is  the  formidable  Instrument  of  fishing  which  the 
crews  of  the  herring  boats  have  to  handle  on  each  night 
they  are  at  sea.  The  nets  of  the  fleet  of  herring  boats  which 
on  some  nights  may  be  found  fishing  off  the  coast  of  Aber- 
deenshire  could  reach  six  times  across  the  North  Sea,  and  in 
instances  the  suite  of  netting  which  is  cast  overboard  from 
one  boat  will  extend  two  miles  in  length.  The  herring- 
boats  usually  commence  to  leave  the  harbours  for  their 
fishing  stations  early  in  the  aftemoon  ;  if  there  should  be 
a  favouring  breeze  they  holst  their  sali,  and  reap  the 
advantage  of  a  speedy  run  to  the  spot  selected,  which 
however  is  not  always  the  place  where  they  find  the  fish. 
Often  enough  a  boat  proceeds  to  fish  at  a  place  that  may 
be  from  thirty  to  forty  miles  distant  from  the  port  of 
rendezvous,  and  it  is  all  a  matter  of  luck  whether  or  not 
the  men  hit  upon  the  shoal.  The  work  of  shooting  the 
nets  usually  begins  at  sunset :  the  mast  is  Struck,  and,  two 
men  taking  the  oars,  the  boat  is  moved  slowly  across 
the  tide ;  the  skipper  of  course  keeps  possession  of  the 
heim,  having  first  of  all  selected  his  theatre  of  Opera- 
tions ;  the  remaining  two  men  of  the  crew  have  the  duty 
of  throwing  over  the  nets  into  the  sea.  As  the  writer  is 
well  able  to  testify,  having  more  than  once  personally 
taken  part  in  the  work,  it  is  a  laborious  process,  and 
requires  some  care,  occupying  a  considerable  time, 
so  that  when  it  is  concluded  the  men  are  ready 
for  a  Httle  refreshment  and  a  few  hours'  rest.  They 
partake  of  a  frugal  supper,  and  in  some  boats  the  skipper 
will  ask  the  men  to  join  him  in  singing  a  hymn,  and  he 
may  perhaps  offer  up  a  simple  prayer,  asking  the  blessing 
of  God  on  his  enterprise.  Ordinarily  the  men  who  have 
been  working  at  the  oars,  as  well  as  their  fellow-labourers 
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at  the  paying-over  of  the  nets,  speedily  fall   asiecp,  and 
cnjoy  an  hour  or  two  of  "  blessed  rest." 

But  the  skipper,  who  may  himself  bc  either  the  owner  of 
the  boat  or  hold  a  share  in  it.  seldom  sleeps ;  he  is  all  too 
anxious  about  the  venture,  and  sits  throughout  the  sUent 
watches  of  the  night  speculating  on  the  number  of  "  crans  " 
of  herring  that  he  may  see  bronght  into  the  boat  when  the 
hour  of  hauling  in  the  nets  arrives.  Before  that  time 
however  his  curiosity  as  to  the  good  or  bad  fortunc  of  the 
night  may  have  culminated  in  a  deslre  to  scc  whether  his 
nets  have  been  so  fortunato  as  to  hit  the  shoal,  and  so  he 
pulls  in  a  few  yards  of  the  floating  fabric,  to  see  if  there  be 
fish  ;  or  mayhap  he  may  be  tempted  to  cxamine  the  nets 
attached  to  a  neighbouring  boat,  to  find  out  what  degree  of 
fortune  has  attended  it.  Somctimes  it  happens  that  alter 
the  nets  have  been  shot,  and  the  boat  has  been  drifting 
with  the  tide  for  an  hour  or  two,  there  are  no  signs  of  the 
shoal  having  been  hit  upon,  so  that  a  new  departure 
becomes  necessary,  and  the  whole  of  the  labour  has  to  bc 
incurred  a  second  time  ;  the  nets  have  to  be  hauled  oa 
board,  the  boat  rowed  to  another  pitch,  where  the  huge 
fabric  of  capturc  is  agatn  cast  into  the  waters  in  search  of 
prcy  :  again  the  men  lay  themselves  down  to  thcir  rest ; 
again  the  boat,  wlth  the  watchful  skrpper  at  the  heim,  floats 
about  for  an  hour  of  two,  when  comes  the  final  test  of  the 
night's  fortunes.  Let  us  assume  that  success  has  at  length 
been  achievcd,  and  that  tlie  fifty  or  sixtyj^barrels  of  fish 
which  have  been  enmeshed  adds  to  the  labour  of  the  cn- 
terprise.  Two  miles  length  of  nctting,[ofl:cn  enough  hcavily 
laden  with  newly-caught  herrings,  have  to  be  hauled  on 
board,  the  fish  have  to  bc  shakcn  or  picked  from  the 
mcshcs,  and  the  boat,  wind  or  no  wind,  has  to  makc  its 
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way  home  to  port  in  order  that  the  eurer  may  obtain 
possession  of  the  cargo.  Many  a  time  and  oft  the  poor 
men  have,  on  their  way  back  to  their  harbour,  to  row  a 
good  part  of  the  way ;  and  when  the  sea  is  lumpy  and 
the  boat  laden  with  fish — a  delightful  bürden  in  the  ^y^:^ 
of  its  owners — ^the  toil  is  severe.  Nor  is  the  labour  over 
when  the  port  is  reached,  for  then  begins  a  new  duty — 
the  fish  have  to  be  landed,  and  it  is  the  work  of  the  crew 
to  carry  them  to  the  curing  stances,  which  may  be  at  a 
considerable  distance  from  the  place  in  the  harbour  where 
the  boat  has  found  a  berth.  After  the  fish  have  been 
duly  consigned  to  the  Charge  of  the  coopers,  the  nets 
have  then  to  be  hoisted  ashore  and  sent  off  in  a  cart  to  the 
drying  g^und ;  and  not  tili  all  these  duties  have  been  duly 
accomplished  may  captain  and  crew  seek  repose. 

And  thus  the  toilsome  work  of  the  herring-fishers  goes 
on  day  afler  day;  on  some  happy  occasions  they  may 
be  so  fortunate  as  to  fall  in  with  the  shoal  a  few  miles  from 
the  shore,  and  fill  their  nets  with  such  speed  a3  to  enable 
them  to  retum  before  breakfast-time,  and  so  obtain  a  few 
hours  of  welcome  rest ;  or,  on  the  contrary,  they  may  not 
find  their  finny  prey  tili  they  are  far,  far  at  sea  ;  and  not 
infrequently,  before  their  labour  can  be  brought  to  a  close, 
a  fierce  storm  may  break  on  the  waters,  causing  the  men  to 
hurry  to  a  place  of  refuge,  if  they  can  find  one,  in  order 
to  save  their  lives  and  property,  a  feat  which  cannot 
always  be  accomplished.  Many  a  fishing  boat  on  such 
occasions  is  swamped  by  the  angry  waters,  and  many  a 
gallant  husband  and  good  father  perishes  whilst  at  the 
post  of  duty.  The  public  are  not  unfamiliar  with  stories 
of  the  dread  disasters  which  occasionally  overtake  the 
hardy  fishermen  of  our  coasts,  although  in  Scotland  it 
IS  happily  the  case  that  the  death  rate  from  such  causes 
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is  considerably  less  than  it  is  elsewhere,  the  hereditary 
Scottish  fishers  being  an  anxious  and  careful  body  of  men. 
But  although  thc  men  who  caught  the  fish  are  in  bed 
asleep  the  industrial  drama  of  the  herring  eure  still  goes 
on  ;  as  the  boats  reach  the  harbour  a  ncw  phasc  of  work 
begins.  As  has  bccn  stated,  the  greater  portion  of  the 
herring  taken  are  cured,  which  involves  their  being  gutted 
and  salted  as  wel!  as  being  packcd  in  barreis.  These 
processes  are  all  organiscd  by  thc  eurer  and  his  confidential 
assistant,  the  head  cooper ;  the  women  who  are  entrusted 
with  the  disagrecable  work  of  cvisccrating  the  fish  per- 
form their  part  with  great  celerity,  and  will  go  on  working 
for  several  hours  in  the  most  active  way.  Thcy  are  paid 
according  to  the  tale  of  work  thcy  do,  which  js  a  great 
incitement  to  industry,  A  woman  has  been  timed  to  gut 
two  dozen  hcrrings  in  a  minute,  so  that  she  can  fill  a 
barrel  in  the  coursc  of  about  thirty-five  minutes.  When 
it  is  considercd  that  over  a  müHon  barreis  of  herrings  are 
cured  in  Scotland  cvery  ycar,  and  that  each  barrel  contains 
over  scven  hundred  and  fifty  fish,  it  will  be  apparent  that  thc 
females  engagcd  in  the  work  of  evisccration  have  plenty  of 
work  cut  out  for  them,  secing  that  tlie  season  on  the  north- 
east  coast  of  Scotland,  where  most  of  thc  herrings  are  cured, 
only  lasts  for  about  eight  wccks.  We  do  not  know  any 
othcr  kind  of  labour  for  womcn  that  could  be  classed  nilh 
the  curbg  of  herrings,  and  we  dare  say  it  would  be  rather 
difficult  to  find  females  in  Inland  placcs  who  would  consent 
to  work  at  tlie  herring  troughs.  The  rate  of  paymcnt  fof 
this  kind  of  work  used  to  be  at  thc  rate  of  fourpcncc  for 
cach  barrel  of  herring  fillcd  with  llic  gutted  fish;  and 
hundrcds  of  persons  fishermcn's  widows  and  otbcn  wcre 
vcry  glad  of  the  work,  so  that  thcy  might  eam  a  few  pouatb 
during  the  coursc  of  the  fishery.  At  such  times  as  there  is 
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a  large  fishing — "  a  glut  of  herrings  " — active  gutters  are  at 
a  premium^  whilst  the  wages  paid  for  the  work  are  increased  ; 
an  expert  party  of  six  women  will  make  up  over  one 
hundred  and  thirty  barreis  in  a  long  day. 

It  may  be  as  well,  before  going  farther,  to  State  more 
definitely  than  has  been  done  the  figures  pertaining  to  the 
herring  fishery,  so  far  as  wages  and  allowances  are  con- 
cemed.     Premising  that  the  terms  agreed  upon  may  not 
be  alike  in  any  two  places,  it  may  here  be  chronicled,  that 
agreements  at  the  rate  of  a  pound  per  cran  for  the  tale  of 
two  hundred  crans  with  a  bounty  of  perhaps  thirty  or  forty 
pounds,  and  in  some  instances  fifty  pounds,  have  this  season 
(1883)  been  entered  into ;  various  perquisites  of  the  kind 
already  indicated  being  also  included  in  the  bargain.    Many 
of  the  hired  men  now  prefer  to  share  in  the  luck  of  the 
fishery  and  take  their  chance  of  payment  at  a  certain  rate 
per  cran  rather  than  accept  fixed  wages  :  say  one  Shilling, 
or  two  Shillings  per  cran,  as  the  case  may  be,  as  also  a 
fixed  sum  by  way  of  bounty,  as  well  as  other  advantages  of 
various  kinds.    The  terms  made  by  the  hired  men  depend, 
of  course,  a  good  deal  on  the  State  of  the  labour  market ; 
when  a  new  centre  of  herring  fishing  industry  arises,  or  an 
cid  one  develops  itself,  as  is  the  case  in  Shetland,  both 
men  and  women  fiock  to  it  in  the  hope  of  obtaining  better 
terms  than  would  be  ofTered  them  at  older  established 
fisheries.    These  men  are  now  much  better  paid  than  they 
used  to  be  some  thirty  years  ago,  when,  for  the  whole  period 
of  "  the  fishing,"  a  five-pound  note  would  perhaps  be  their 
utmost  reward    These  "  hired  men,*'  it  should  be  stated, 
are  many  of  them  mere  labourers,  and  not  expert  fishers — 
they  are  a  mixture    of   the    small    farmer,   the   village 
mechanic,  and  the  sailor,  glad  enough  to  tum  out  in  the 
herring  season,  the  best  that  can  be  said  of  most  of  them 


is  that  they  are  hardy  and  willing  labourers,  anxious  to 

eam  a  few  pounds  when  "  silier  is  a-going." 

As  to  the  women,  the  Fraserburgh  corrcspondent  of  the 
Scotsman  newspaper  recently  statcd  that,  "  Women,  to 
work  as  gutters,  are  in  great  demand,  and  the  wages  offered 
them  are  quite  unprecedcnted.  The  rates  of  arles  for  the 
eight  wecks'  work  run  from  £i  los.  to  £$  each,  besides  Zd. 
per  barrel  gutted  and  packed  by  the  crew.  It  is  only  a  few 
years  since  a  woman  considercd  herseif  highly  paid  if  she 
got  5j,  of  arles.  A  number  of  women  belonging  to  the 
town  have  gone  to  Shetland  this  season,  and  the  present 
competition  is,  no  doubt.  due  to  that." 

Mr.  James  Wilson's  description  ( Voya^e  Rouftd  tftf  Coast 
of  Scoiland,  1842)  of  the  work  of  gutting  is  graphJc: 
"  though  the  gutters  are  not  a  few  of  them  good-looldng 
creatures,  yet  the  appearance  of  the  general  mass  after  they 
have  worked  an  hour  or  two,  boggars  all  description.  Their 
hands,  their  necks,  their  busts.  their 

'  Dreadful  faces  thron g'd,  and  fiety  amis' 
every  bit  about  them  fore  and  aft,  are  spotted  and  be- 
sprinkled  with  little  scarlet  clots  of  gills  and  guts,  or  as 
Southey  says  of  the  war  horse  of  Don  Roderick,  after  the 
last  and  fatal  fight — 

'Thdr  flanks  incamadined, 
Their  poitral  smeared  with  blood.' 

Bloody  and  all  begrimed  with  slime  the  gutter  Stands  up 
with  knife  in  hand,  or  stoops  her  horrid  head  '  with  scaly 
armour  bright,'  and  plunging  her  bare  and  brawny  amw 
again  into  the  trough,  scattcrs  her  gills  and  guts,  as  if  no 
bowcis  of  compassion  existcd  any  more  on  this  tcrraqucous 
globe.  .  .  .  Towards  evening  they  carefuUy  wash  thdr 
faces,  arms  and  legs,  and  slip  on  again  their  bctter  gar- 
ments.     Tbus  they  ncver  appear  exccpt  around  the  g 
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board  in  otherwise  than  trim  array.  Indeed,  many  of  the 
most  magnificently  fine  females,  whom  we  saw  standmg  at 
respectable  doors,  or  looking  out  of  decent  Windows,  or 
going  sedately  about  their  evening  occupations  from  shop 
to  shop.  had  been  assiduously  engaged  in  gutting  all  day 
long." 

On  some  one  or  two  days  during  eveiy  season's  fishing, 
at  Wick  and  other  Jmportant  herring  ports — Fraserburgh 
and  Peterhead  are  now  rather  before  Wick  as  centres  of 
the  fishery — the  delivery  of  fish  from,  perhaps,  five  in  the 
morning  tili  four  o'clock  in  the  afternoon  will  be  so 
incessant  and  in  such  large  quantitles  that  the  whole 
industrial  resources  and  activity  of  the  place  will  be  called 
!nto  requisition,  as  it  is  of  the  utmost  importance  that  the 
herrings  landcd  should  be  cured  by  set  of  suo,  so  as  to 
secure  the  best  brand.  The  dose  of  a  successful  herring 
fishing  season  is  always  marked  in  Scotland  by  the  great 
number  of  marriages  which  take  place ;  in  many  of  the 
smaller  fishing  ports  the  weddings  of  the  young  people 
depend  on  the  fishery.  If  it  should  prove  a  failure,  marriages 
are  postponed  in  consequence,  and  men  and  women  agree 
to  wait  for  more  prosperous  times.  We  have  not  the  means 
of  determining  exactly  how  many  persons  are  employed 
throughout  Scotland  in  the  capture  of  the  herring  only, 
but,  taking  men  and  boys  together,  there  will  probably  be 
not  less  than  fifty  thousand  persons,  whilst  the  amount  of 
capitai  sunk  in  boats,  fishing-gear,  and  the  materials  of  the 
eure  will  probably  not  be  less  than  a  million  Sterling. 
According  to  an  official  document  which  we  have  examined 
there  were  over  14,000  fishing  vessels  of  all  kinds  in 
Scotland  in  the  year  l88l,  the  largcr  number  of  them  being 
employed  in  the  shore  fishery  for  herrings.  Some  fisher- 
men  make  it  their  business  to  fish  for  the  herring  all  the 
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year  round,  and  these,  as  the  saying  is,  "follow  the  fish" 
from  the  far-away  scas  of  Scotland  to  Yarmouth,  and 
scarcely  cver  know  an  idle  day.  Whcrever  the  herrings 
make  their  appearancc  the  Scottish  boats,  with  their  hardy 
and  industrious  crews,  are  sure  to  be  participating  in  the 
work  of  capture,  whcther  at  CuUcrcoats,  Holy  Island,  the 
Islc  of  Man,  or  Yarmouth. 

We  have,  so  far,  only  endeavoured  to  show  the  round  of 
labour  incidental  to  the  chJef  herring  fishery  of  the  year — 
there  are  winter  herring  fisherlcs  in  Scotland  as  well,  some 
of  which  are  very  successfui,  but  the  g[reat  outlet  for  all 
pcrsons  interested  in  "  the  herring  "  is,  of  course,  the  fisheries 
ofthc  autumn  season.  Then  a  large  number  of  persons 
who  do  not  fish  all  the  year  round,  try  to  eam  "  an  orra 
pound  or  may  be  twa  "  by  assisting,  at  what  is  at  that  season 
an  almost  universal  industry;  cobblers  lay  down  their 
lapstones,  gardeners  put  aside  their  spades,  and  turn  out 
with  somc  one  or  other  of  the  boats,  in  the  hope  of  sharing 
in  the  bounty  of  the  waters.  At  the  chief  herring  ports  a 
large  number  of  persons  other  than  tlie  usual  population 
find  employment ;  an  influx  of  men  and  womcn  from  the 
Highlands  and  Islands  is  one  of  the  featurcs  of  the  fish- 
ing  season.  The  hawking  of  fresh  herrings  from  such 
places  as  Montrosc,  Pcterhead,  and  Benvick  or  Eyemouth, 
also  affords  employment  to  a  considcrable  number  of 
persons,  so  that  the  bustle  incidental  to  a  herring  port  in 
the  brief  timc  dcvoted  to  the  capture  of  the  fish  produccs  an 
cxciting  change  in  some  usually  qulet  enough  fishing  com- 
munitics.  It  is  evident,  too,  tliat  a  sum  of  two  and  a  half 
millions  Sterling,  which  it  has  been  calculated  should  in 
recent  years  bc  about  the  value  of  the  herrings  caugbt  In 
Scotland  will  cover  a  large  series  of  distributions.  The 
ciipture  of  the  sprat  in  ita  season  (a  tootbsome  fish\  for 
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which  there  is  always  a  great  demand,  would  prove  a 
remunerative  winter  fishery,  were  it  not  for  the  high  rates  of 
freight  charged  for  its  conveyance  to  the  seats  of  population 
where  it  is  consumed.  As  a  profit  cannot  be  made  on 
the  consignments,  sprat-fishing  is  for  a  time  somewhat  in 
abeyance. 

We  have  dwelt  at  some  length  on  the  industrial  phases  of 
the  Scottish  herring  fishery,  because  it  is  of  great  moment 
as  a  food  resource,  likewise  as  an  putlet  for  the  employ- 
ment  of  capital,  in  the  catching  and  curing  of  the  fish — 
as  well  as  in  the  building  of  boats,  the  making  of  barreis, 
theweaving  of  sails  and  the  making  of  nets.  In  the  course 
of  the  year,  at  one  place  or  another,  the  herring  fishery  of 
Scotland '  yields  employment  more  or  less  remunerative 
to  the  whole  of  the  fishing  population  of  that  country — 
hence  its  importance  as  compared  with  places  where  the 
capture  of  the  herring  only  forms  a  portion  of  the  general 
roimd  of  fishery  worlc 
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THE  FISHERS  OF  YARMOUTH. 

Hening  fishing  on  Üie  English  coasts— Herring  catch  al  Yannouth 
— Siie  of  vessels  and  modcs  of  work — Mode  of  paying  the  crew 
— Varmouth  bloaters  and  kippers — ^Scotüsh  boals  at  Yarmouth — 
Curing  processes. 

We  do  not  propose  to  foUow  the  herring-fishers  to  every 
place  where  therc  is  a  rendezvous  for  their  boats — in  other 
words,  a  seat  of  the  fishery.  The  labour  attendant  on  the 
Scottish  System  of  drift-net  fishing  has  been  detailed  in  the 
preceding  pages  ;  but  in  Scotland,  espccially  in  Lochfyne, 
anothcr  niode  of  capturing  the  hcrring  has  been  long  in  use. 
We  allude  to  "  seining,"  or,  as  it  is  called  locally,  trawling. 
It  is  not  so  laborious  as  the  drift-net  mode  of  fishing,  and 
seems  a  suitable  mode  of  taking  the  herring  in  such  waters 
as  Lochfyne.  In  some  years  seining  has  proved  veiy 
remunerative  to  the  men,  in  consequcnce  of  the  fish  being 
plentiful ;  but  there,  as  elsewhere,  the  fishing  is  irregulär,  and 
no  one  can  say  how  he  has  fared  tili  the  cnd  of  the  season, 
a  few  lucky  hauls  on  one  or  two  days  of  the  fishing  may 
make  all  thfi  difference  between  good  and  bad  fortune. 
No  other  modes  of  fishing  for  herrings  have  been  adopted 
in  Scotland  other  than  seining  and  drift-net  fishing ;  and,  as 
has  been  stated,  the  herring-fishery  in  Scotland  is  chiefly  a 
shore-fishery,  which  of  course  adds  grcatly  to  the  toil  of  the 
fisher  folk.  The  practice  of  "  yair-fishing "  is  now,  wc 
think,  vcry  uncommon,  but  we  have  seen  yairs,  or  en- 
closurcs,  in  Lochbroom,  into  which  the  herrings  enter  and 
are  left  high  and  dry  by  the  tida    There  are  a  few  deckcd 
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boats  in  connection  with  the  Scottish  herring-fishery  which 
have  accommodation  on  board  for  carrying  on  the  eure, 
but  the  leisurely  labour  on  these  vessels  is  less  onerous 
than  that  of  the  shore-fisheries,  where  the  work  goes  on 
at  a  ding-dong  rate  from  sunrise  to  sunset,  for  the  sake 
or  securing  the  best  brand  to  the  greatest  possible  number 
of  barreis. 

There  is  herring-fishing  in  abundance  on  the  coast  of 
Northumberland,  and  the  Isle  of  Man  herring-fishing  in 
some  seasons  is  very  productive;  but  we  shail  now  take 
up  our  Station  for  a  brief  period  at  Yarmouth,  which  is 
an  important  seat  of  fishing  industry,  and  has  acquired 
a  great  name  for  the  extent  of  its  commerce  in  cured 
herrings.  The  fish  of  that  kind  brought  into  the  port 
of  Yarmouth  are  not,  however,  cured  as  in  Scotland,  the 
herrings  being  mostly  manipulated  as  bloaters  and  reds, 
According  to  some  statistics  published  by  Mr.  De  Caux, 
"  during  the  last  thirteen  years  the  grand  total  of  herrings 
delivered  at  Great  Yarmouth  has  been  at  least  210,000 
lasts,  or  the  marvellous  quantity  of  2,772,000,000  of  her- 
rings." But  a  still  better  idea  is  conveyed  of  the  magnitude 
of  the  fishery  work  which  is  brought  to  a  focus  at  Yarmouth 
by  a  knowledge  of  the  fact  that  during  every  season,  on  an 
average,  the  mere  Operation  of  counting  the  herrings  landed 
at  the  fish-wharf  costs  upwards  of  j^2,200,  while  for  simply 
helping  to  lift  the  herrings  from  the  ground  on  to  the  carts 
which  convey  them  from  the  wharf  to  the  various  curlng- 
houses,  or  to  the  railway-stations,  no  less  a  sum  than  ;£'370 
is  paid.  The  number  of  fishers  from  all  places  congrcgated 
at  Yarmouth  during  the  herring-season  will  not,  we  think,  be 
less  than  12,500.  At  least  a  thousand  boats  went  out  dayby 
day  from  Yarmouth  in  search  of  the  herring  in  1882.  The 
crews  are  paid  according  to  the  number  of  herrings  which 


^he  vnappreciated  fisher  folk. 

they  capture,  The  vessels  engaged  in  the  fishery  are  larger 
and  bettcr  furnished  than  the  usual  nin  of  Scottish  herring- 
boats.  This  is  necessary,  because  they  carry  a  crew  of  frotn 
ten  to  thirteen  persona,  and  reniain  out  fishing  a  night  or  two. 
The  boats  are  full-decked,  have  two,  and  sonictimes  tliree, 
masts,  and  are  strongly  built,  so  as  to  stand  the  stress  of 
weather.  These  vessels  carry  each  a  suite  of  loo  nets,  each 
net  being  48  fect  long  by  30  feet  deep. 

The  Jabour  involvcd  on  board  of  these  boats  ia  consider- 
able.  The  men  shoot  the  nets  and  haul  them  in  oftener  than 
once  in  the  course  of  the  night — the  fishing  commencing  at 
sunset.  The  mode  of  work  is  well-pUnned  throughout, 
every  man  having  bis  allotted  duty  to  perform  ;  one  person 
looks  aftcr  the  corks  and  floats,  another,  wilh  an  assistant, 
pays  out  the  netting,  whilst  another  has  chargc  of  the 
warp-rope  to  which  the  nets  are  fixed.  Aftcr  being  ex- 
amined  about  every  two  hours,  whcn  it  is  thought  a  suffi- 
cient  numbcr  of  fish  have  Struck,  the  nets  are  haulcd  on 
board  by  means  of  the  steam-driven  capstan,  now  gene- 
rally  used  by  North  Sea  boats,  and  being  passed  over  a 
horizontal  pole,  the  herrings  are  "shook  out,"  falling 
into  the  hold :  each  net  as  it  is  emptied  being  carefuUy 
stowcd  away  in  its  appointcd  place,  to  bc  ready  for  usc 
when  the  time  arrives  to  make  another  shot ;  in  fact,  the 
discipline  in  these  herring  vessels  is  about  as  exacting  as 
on  board  a  man-of-war,  When  the  herrings  are  got  on 
board  there  is  still  more  work  to  accomplish :  they  have 
to  be  "  roused  "  with  salt,  and,  after  that  Operation  has  been 
carefully  performed,  have  to  be  packed  carefully  away  in 
the  hold ;  and,  as  on  some  occasions  the  nets  are  füll  of 
fish,  there  is  plenty  of  work  for  all  hands. 

It  is  quite  certain  that  the  hardy  fishers  of  Yarmouth 
do  not  cat  the  bread  of  idlcness  in  the  timcs  of  hcrring- 
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iishing,  which  lasts,  for  winter  fish,  from  the  beginning  of 

October  to  the  end  of  November.     It  is  perhaps  almost 

unnecessary  to  say  that  the    boats  require  to  proceed 

cautiously   while    engaged    in    the    Operation   of   fishing; 

there  is  a  large  fleet  employed  in   the  work,  and  if  the 

men  were   careless  there   might    occur   a   series   of    en- 

tanglements  of  the  nets  that  could  not  fail  to  be  irrita- 

ting,   and  probably  result  in  the  partial   loss  of  the   fish 

taken.    On  this  head,  Mitchell  teils  us  in  his  work  on  '  The 

Herring,'  that  the  greatest  precaution  is  taken  to  prevent 

the  nets    from   mixing.     "No    fishing   vessel,"   he    says, 

"  anchors  except  during  the  day,  when  the  nets  are  not  out, 

er  unless  the  weather  is  so  calm  at  night  as  to  prevent  the 

possibility  of  shooting  the  nets  ;  and  during  the  night  each 

vessel  has  a  lantem  at  the  bow,  upon  a  pole  sufficiently 

elevated  to  be  seen  at  the  distance  of  five  miles."     Should, 

for  instance,  a  decided  change  of  wind  occur  after  the  nets 

are  shot,  the  whole  business  must  be  gone  over  again — 

the  nets  have  to  be  hauled  in  and  re-shot,  to  prevent  the 

terrible  confusion  and  loss  that  might  result.    Much  fatigu- 

ing  work  is  involved  on  such  occasions,  and  the  crews  are 

sometimes  very  tired.     As  has  been  already  stated,  the 

fishermen  of  Yarmouth  are   paid  by  results ;  the  curers 

arrange  at  the  begfinning  of  the  season  with  their  own 

crews  to  pay  them  a  fixed  price  for  every  boat-load  they 

bring  in.     This  is  instead  of  paying  a  regulär  sum   of 

money  monthly  as  wages ;  and  it  induces  the  men  to  do 

their  best,  as  a  considerable  catch  of  fish  is  necessary  to 

enable  the  curers  to  pay  the  expenses  of  their  vessels  and 

establishments  before  they  can  make  any  profit.* 

As  is  well  known,  a  considerable  portion  of  the  herrings 

which  are  brought  ashore  at  Yarmouth  are  cured  in  a 
-  *  <  Deep  Sea  Fishing  and  Fishing  Boats/  by  Holdsworth. 
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peculiar  fashion,  which  industry  employs  many  hands  at  fair 
wages.  The  "Yarmouth  bloater"  is  known  all  over  the 
World.  The  story  of  the  "  invention,"  or  rather  discovery, 
of  this  mode  of  eure  has  been  told  by  Mr,  De  Caux,  in  bis 
little  work  on  '  The  Herriiig  and  the  Herring  Fishery.' 
We  venture  to  abridge  it  for  the  inforniation  of  cur  readers, 
without,  however,  entering  into  any  details  of  the  pro- 
cess  of  the  eure ;  suffice  it  to  say  that  a  bloater  is  a  fresh 
herring  sHghtly  saltcd  and  smoked,  but  not  gutted  ;  it  will 
not  k-eep  beyond  three  or  four  days,  and  should  there- 
fore  be  eaten  promptly.  The  mode  of  making  bloaters 
was  discovered  by  Mr.  Bishop,  a  herring-curer  of  Yarmouth, 
about  the  year  1835,  but  the  precise  date  at  which  it  took 
place  is  unknown.  The  following  account  of  the  dis- 
covery is,  we  believe,  correct :  "  One  night,  after  his 
fish-house  hands  had  left  the  place,  Mr.  Bishop  found 
a  small  quantity  of  a  prime  parcel  of  fresh  herrings  which 
he  thought  had  by  sonie  mischance  been  ovcrlooked. 
To  prevent  the  fish  from  being  spoiled,  he  sprinkled 
them  with  salt,  spitted  them,  and  then  hung  them  up  in 
a  '  smoke  house,'  in  which  oak  billet  was  then  being 
bumed ;  and  the  next  moming  he  was  both  astonished  and 
delighted  at  their  appearance,  as  well  as  with  their  aroma 
and  flavour.  Henceforth  he  made  the  eure  of  bloateis  a 
special  pursuit,  and,  as  other  curers  speedüy  foUowcd  his 
example,  in  a  very  short  time  the  '  Yarmouth  bloater ' 
became  known  far  and  wJde."  "  Newcastle  kippers  "  denote 
anothcr  mode  of  curing  the  hcrring,  which  aßbrds  employ- 
ment  to  a  latge  number  of  the  women  folk  of  Yarmouth. 
This  branch  of  the  fishery  business  wc  are  told  was  intro 
duccdbyMr.  John  Woodger,  formerlyof  Newcastle;  and  the 
late  Mr.  Buckland  Icamed  that  as  many  as  I5CX>  lasts  of 
herrings  were  preparcd  in  this  manner  (13,200  fish  to  the 
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last).  The  first  samples  of  these  kippers  were  prepared 
for  public  sale  in  1846,  and  now  herrings  cured  in  that  style 
have  a  firm  hold  of  the  market 

In  the  year  1881  the  take  of  herrings  by  the  Yar- 
mouth  boats  amounted,  we  are  told,  to  16,725  lasts,  or 
220,770,cxx)  individual  hepings.  As  to  the  curing  pro- 
cesses  in  vogue  at  Yarmouth,  it  may  be  stated  here  that 
they  Vary  according  to  the  future  of  the  fish.  Bloaters 
are  not  "  g3T)p€d "  (i.e.  gutted),  but  other  kinds  of  cured 
fish  are,  just  fts  in  Scotland.  The  "  curing  works "  at 
Yarmouth  are  well  worthy  of  being  visited  when  the 
herrings  are  on  hand.  They  are  perfect  hives  of  industry. 
There  are  registered  at  the  port  of  Great  Yarmouth  621 
vessels  of  all  kinds,  of  1 5  tons  and  upwards,  and  these 
boats  employ  5160  hands  on  board;  there  are  besides  a 
large  number  of  boats  under  15  tons  that  rendez- 
vous  at  the  same  port — ^there  are,  for  instance,  300 
boats  from  various  ports  of  Scotland,  that  come  south 
to  the  herring  fishery;  there  are,  including  shrimpers, 
150  other  vessels,  as  well  as  120  smacks,  from  Gorleston. 

The  Scottish  boats  which  fish  at  Yarmouth,  it  may  be 
stated,  are  smaller  than  the  local  vessels,  and  carry  suites 
of  finer  netting.  They  fish  for  the  fresh  herring  trade,  and 
run.into  port  with  their  catch  for  immediate  sale.  It  is 
interesting  to  note  that,  if  the  number  of  herrings  recorded 
above  were  to  bring  one  halfpenny  each  to  their  captors, 
the  sum  would  amount  to  ;f4S9,937.  The  herring  fishery 
only  occupies  a  small  portion  of  the  time  of  the  Yarmouth 
fishermen  J  how  the  remainder  of  their  time  is  occupied 
will  be  Seen  by  Consulting  another  division  of  this  work 

—The  Fishers  of  the  Great  North  Sea. 
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THE  CORNWALL  PILCHARD  CATCHERS. 

Importance  of  tlie  pilchard — Calching  pikhards  by  thc  seine  nM — 
Eamings  of  the  piichard-catchers — Cure  of  the  fish — "  The  Pope 
and  pilchards  " — The  pilchard  Harvest — Drift-nel  fishing  by 
Com  wall  boats. 

Tue  pilchard  is  an  important  membcr  of  the  herring 
family,  tlie  capture  of  wliich  may  be  said  to  form  the  staple 
fishing  industry  of  thc  coast  of  Cornwall ;  and  it  may  be 
said  of  the  Cornish  fisher  folk  that  they  greatly  resemble 
the  fisher  people  of  Scotland,  inasmuch  as  they  are  here- 
ditary  fishcrs,  and  conduct  their  business  much  in  the  samc 
way  as  many  of  the  Scottish  fishermen  conduct  theirs. 
Tlie  boats  in  many  instances  are  family  concerns,  and  the 
profits  madc  are  divided  in  equitablc  proporlions  among 
the  Crew.  These  fish  are  in  some  seasons  morc  abundant 
than  others,  and  are  anxiously  watched  for  and  industriously 
fishcd  when  found.  It  ia  not  our  cue  in  the  prescnt  work 
to  deal  with  the  natural  history  of  the  pilchard,  but  wc  may 
perhaps  be  allowcd  to  say  that  the  circumstance  of  the  fish 
frcquently  Coming  in  shore  in  large  bodics — "  schulls  "  thcse 
bodies  are  callcd  in  Cornwall — affords  an  opportunity  to 
the  most  stay-at-homc  fisherman  to  partidpate  in  the  work 
of  captur«,  This  coming  in  of  the  fish  to  thc  bays  has 
givcn  risc  to  one  of  thc  modcs  of  capture,  namely,  thai 
inodc  which  is  carried  on  by  means  of  thc  seine  nct,  and 
which  has  bccn  so  successfully  imitatcd  by  thc  herring 
fishermen  of  Lochfync  in  Scotland.  It  may  bc  cxplained, 
however,  that  the  seine  or  sean  net,  either  as  uscd  in  Coro* 
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wall  or  in  some  modified  form,  is  also  used  in  various 
other  fisheries  than  those  for  members  of  the  herring 
family ;  in  fact  it  is  used  occasionally  for  the  taking  of  all 
sorts  of  fish,  and  not  for  one  fish  in  particular.  When  con- 
ducted  in  that  way  seining  is  denominated  "  blind  fishing." 
We  may  briefly  describe  here  the  labours  undergone  by  the 
fishermen  of  Comwall  in  connection  with  the  working  of  a 
seine  net,  the  iise  of  which  is  so  to  enclose  the  fish  of  a 
shoal  as  to  prevent  their  escape,  and  keep  them  alive  tili 
the  men  and  women  can  carry  them  ashore  to  the  curing 
houses. 

The  industry  of  pilchard  catching  by  means  of  the  seine 
net  is  pretty  well  organised,  as  may  be  seen  in  the  bay  of 
St  Ives  in  the  months  of  September,  October  and 
November;  with  its  many  picturesque  developments  this 
mode  of  pilchard  capture  is  well  worth  watching  ;  when 
a  shoal  has  been  successfully  surrounded  by  the  nets,  a 
period  of  great  activity  at  once  ensues,  the  work  accom- 
plished  during  which  speedily  makes  up  for  many  days  of 
enforced  idleness.  About  the  period  when  the  fish  may  be 
expected  to  come  inland,  patrols  are  appointed  to  parade 
the  high  places  of  the  coast,  and  gfive  notice,  by  means  of 
preconcerted  Signals,  of  the  approactf  of  the  pilchards. 
These  persons  are  designated  "  huers,"  and  are  chosen  for 
their  qualities  of  quick-sightedness  and  general  activity. 
These  sentinels  of  the  Comwall  pilchard  fisheries  take  each 
a  spell  of  duty  of  three  hours'  duration,  there  being  two 
men  to  each  look-out  Station.  They  used  to  signal  to  the 
fishermen  by  means  of  a  branch  held  in  their  hand ;  but  on 
the  St  Ives  stations  there  is  a  staff  on  which  is  fixed  a 
movable  ball  of  a  white  colour,  by  means  of  which  directions 
are  telegraphed  to  the  boats  to  indicate  the  locality  of  the 
shoaL    These  men  who  raise  the  hue  and  cry  on  the  ap- 
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proach  of  the  fish  have  fixed  wages  for  the  period  they  are 
at  work,  of  ^^3  per  month,  and  a  perquisite  besides  of 
every  hundredth  hogshead  of  the  fish  captured  by  the 
boats  whicli  they  serve.  The  wagcs  or  remuneration  of  the 
fishermcn  employed  in  the  same  boats  is  at  the  rate  of  451. 
per  month,  one-ninth  part  of  the  fish  caught  being  also 
their  property.  There  are  also  men  called  "blowsers," 
whose  duty  it  is  to  land  the  fish  and  carry  thcm  to  the 
curing  cellars — their  pay  is  arranged  in  proportion  to  the 
catch  of  fish.  The  wages  in  "  kind  "  are  at  once  paid,  the 
ninth  part  of  tlie  fish  bcing  promptly  taken  possession  of  and 
dividcd  among  those  entitlcd  to  them.  According  to  Mr. 
Thomas  Couch :  "  The  crew  oT  a  sean  consists  of  eighteen 
men,  and  commonly  a  boy.  The  wages  of  the  ordinary 
seaner  have  varied  front  eight  to  twelve  Shillings  a  weck  ; 
the  men  who  actually  shoot  the  sean  have  a  Shilling  a  weck 
extra,  while  the  master-seaner's  pay  is  a  guinea,  with  a 
gratuity  on  each  hundred  hogshcads  which  he  is  so  fortunatc 
as  to  catch ;  besides  which  the  crew  are  in  common  entitled 
to  a  third  part  of  the  fish  sold  fresh,  and  a  fourth  of  that 
which  is  exportcd  ;  in  some  places  not  evcn  paying  for  the 
casks  in  which  they  are  packcd," 

As  there  are  250  "concerns  "  (seines)  in  working  order 
at  St.  Ives,  it  is  obvious  that  they  cannot  all  be  at  work  at 
the  same  time,  and  it  has  therefore  been  wisely  arranged 
among  the  proprietors  that  each  shall  take  his  turn  at  the 
fish,  according  to  a  scheme  laid  down  to  which  all  have 
agrced.  The  seines  can  only  be  worked  from  half-a-dozcn 
positions,  and,  so  that  there  may  be  fair  play,  all  the  seines 
are  registercd,  individual  owners  agrceing  among  thcm- 
selves  to  work  on  the  co-opcrativc  System  ;  and  therefore  at 
the  beginning  of  each  scason  a  uniform  plan  of  opcratioos 
13  agreed  upon  at  a  meeting  of  the  seine  owners,  whereby 
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each  attains  a  tum  or  two  tums,  according  to  capacity, 
some  conceras  being  much  larger  than  others. 

The  pilchards  are  cured  in  a  particular  manner,  and  the 
eure  affords  plenty  of  work  while  it  is  in  progress,  those 
engaged  in  it  being  chiefly  the  women  of  the  place,  who 
also  eure  at  home  their  husbands'  share  of  the  fish  for 
family  use ;  and  these,  with  the  accompaniment  of  potatoes, 
form  a  large  portion  of  their  daily  food.  The  pilchards  are 
exported  for  the  behoof  of  foreign  countries,  where  they  are 
much  esteemed.  "  The  Pope  and  Pilchards  "  used  to  be  a 
favourite  toast  in  some  parts  of  Cornwall. 

As  showing  the  continued  work  which  results  from  a 
successful  catch,  it  may  be  mentioned  that  as  many  as 
thirteen  million  pilchards  have  been  enclosed  in  one  seine. 
The  advantage  of  using  such  nets  is,  that  the  fish,  being 
securely  tucked  within  the  seine  by  means  of  an  additional 
net,  may  be  kept  alive  tili  the  eure  of  the  whole  lot  can  be 
undertaken  and  completed,  which  is  accomplished  at  leisure, 
so  to  put  the  case,  although  the  people  are  certainly  busy 
enough  whilst  any  of  the  work  remains  to  be  accomplished 
The  oil  which  exudes  from  the  pilchards  while  they  are 
being  cured  is  valuable,  and  is  used  chiefly  by  curriers 
in  the  preparation  of  some  kinds  of  leather ;  the  yield  of  oil 
is  about  two  gjallons  per  hogshead  As  we  have  already 
Said,  the  pilchard  harvest  fluctuates  very  much ;  the  number 
of  fish  mentioned  above  is  the  largest  ever  taken  at  one 
Operation.  In  the  year  1 88 1  the  quantity  of  cured  pilchards 
exported  was  close  upon  14,000  hogsheads,  and  the  price 
per  hogshead  to  the  curers  averaged  about  58J. — in  one 
year  as  many  as  45,000  hogsheads  have  been  cured.  But, 
as  in  the  Scottish  herring  fishery,  there  is  also  a  large 
consumption  in   Cornwall  and  other  counties  during  the 
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season  of  "  fresh  "  pUchards,  wliUst  there  is  likewise  a  local 
salc  of  cured  fish. 

Having  said  so  much  about  the  seine  nets,  we  may  now 
refcr  to  the  drift-net  fishing,  which  forms  a  prominerl 
feature  of  Comwall  industry,  We  do  not  know  the  cxact 
number  of  the  fishing  population  that  find  employment  in 
Comwall  in  conncction  with  the  pilchard,  mackerel,  and 
gcneral  fisheries,  but  thcre  arc  634  boats  of  all  sizes,  valued 
at  jf  368,000.  Some  account  of  the  drift-net  fishing  of 
Cornwall,  so  far  as  its  industrial  aspects  are  concemed,  is 
contained  in  a  rccent  official  report  of  an  inquiry,  and  froni 
that  blue  book  we  are  indebted  for  the  materials  of  the  follow- 
ing  sumniary.  On  the  drift-net  fishcry  boats  are  employed 
varying  in  sJze  from  half-dccked  luggers  of  1 5  tons  and  26- 
foot  keel,  engaged  in  the  pilchard  fishery,  to  fuU-deckcd 
luggers  of  30  tons  and  46-foot  keel  or  more,  employed  in 
the  mackerel  fishery.  The  pilchard  drtvers  rarely  go  far 
from  shore,  and  always  return  to  their  port  within  24  hours. 
Mackerel  drivers  follow  their  fish  into  the  dcep  sea,  and 
sometimes  fish  more  than  30  leagues  from  the  nearest  land  ; 
and  as  these  are  the  boats  principally  affected  by  tlie  in- 
quiry rcferred  to  above,  the  remainder  of  this  mcmorandum 
must  be  read  as  referring  to  them.  Each  of  their  voyagcs 
is  usually  completed  within  24  hours  when  on  the  homc 
fishery ;  but  sometimes,  when  scveral  boats  are  in  concert. 
many  remain  out  for  a  week  at  a  time,  one  of  the  flect 
running  for  port  each  morning  with  the  night's  catch  of  the 
whole  lot. 

These  boats  arc  owned  by  individuals,  and  aever  by  a 
Company.  They  are  manncd  by  crews  of  about  scven  mcn 
and  a  boy,  raised  from  the  fishing  villagcs  from  which  they 
hail,  all  well  known  to  each  other,  and  very  frcqucntly  related ; 
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and  the  owner  not  unusually  acts  as  master — if  he  does  not 
a  brother  or  a  son,  or  some  other  relative,  usually  does. 
The  "  boy  "  is  almost  always  related  to  some  one  on  board 
the  boat. 

These  boats,  in  the  seasons,  go  to  Plymouth,  the  York- 
shire  coasts,  and  the  Bay  of  Dublin.  They  never  go  far 
enough  from  shore  to  make  it  necessary  that  their  masters 
should  know  the  science  of  navigation.  Nothing  is  required 
in  a  master  but  a  knowledge  of  reading  (so  that  he  may 
leam  up  the  lights  and  work  a  chart)  and  good  practical 
seamanship  ;  and  of  boats  on  these  voyages  it  may  also  be 
remarked  that  no  one  has  ever  been  lost  through  want  of 
these  qualifications,  The  crews  of  these  boats  are  never 
shipped  at  wages ;  they  work  on  share.  Each  man  has  the 
privilege  of  bringing  on  board  a  certain  number  of  nets 
(a  "  net "  is  a  length  of  net  varying  in  the  different  fishing 
villages),  and  the  earnings  of  the  boat  after  paying  her 
going  expenses  are  divided.  A  certain  share  goes  for  the 
boat,  another  share  for  the  nets,  and  another  for  the  crew. 
The  division  of  these  earnings  takes  place  at  entirely 
uncertain  periods,  according  to  the  catches  of  fish,  but  it 
occurs  at  intervals  during  the  fishing  seasons,  with  a  wind- 
up  at  the  end  of  each. 

Mr.  Thomas  Couch  in  a  history  of  Polperro,  gives  some 
interesting  particulars  of  the  Cornwall  pilchard  catchers, 
and  describes  them  as  a  hardy  race  of  men,  often  leading  a 
life  of  toil  and  privation,  and  as  a  body  not  deserving  of 
the  hard  things  which  have  been  said  about  them.  Their 
gains,  despite  occasional  spells  of  hard  work,  never  reach 
any  considerable  sum,  whilst  they  are  at  all  times  precarious ; 
and  were  it  not  for  the  produce  of  their  gardens,  and  their 
Store  of  salted  pilchards,  their  fate  in  severe  and  stormy 
Printers  would  be  one  almost  of  starvation.     The  fishers 
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of  the  Corawall  coast,  according  to  Mr.  Couch,  are  remark- 
ably  shrewd  and  sagacious  in  all  matters  pertaining  to  their 
daily  industry,  but,  like  others  of  their  class,  they  are  imbued 
with  a  strong  vein  of  superstition,  and  are  wcdded  to  cid 
customs.  No  one  can  doubt  the  courage  of  thc  Comish 
fishermen  on  occasions  of  shipwreck,  or  of  other  disasters. 
They  have  braved  the  dangers  of  the  deep  without  the 
süghtest  prospcct  of  being  rewarded  for  their  often  suc- 
cessful  daring,  and  thcIr  hospitality  to  those  who  have  beeo 
shipwrecked  on  their  iron-bound  coasts  is  proverbial. 

As  regards  dorne  Stic  usages  the  fisher-folk  of  Comwall  lead 
a  rather  simple  life,  never  iiiterrupted  by  the  celebration  of 
the  manyfctes  one  finds  occasionallybrighteningthe  lifeof 
thesame  class  ofpeople  in  forcigncountries.  Inhishistoiyof 
Polperro,  the  quaint  and  picturesque  "little  fischar  touoewith 
a  peere,"  Mr.  Couch  teils  us  that  "  it  was  once  the  custom  for 
women  to  take  the  corn  to  mill,  see  it  ground,  and  bring  home 
their  grist,  for,  rightly  or  wrongly,  mitlcrs  have  ever  bccn  a 
suspectcd  race.  Honest  oncs  are  popularly  known,  being 
distinguished  by  some  mark  or  tuft  of  hair  in  the  palm  of 
the  hand.  Accordingly  the  Polperro  housewives,  üke  the 
two  Clerks  of  Canterbury,  were  accustomed  for  a  littlc 
while — 

'To  go  to  mill  and  sec  their  com  ground,' 
and,  as  the  quantity  was  small,  to  carry  it  home.  Hoicc 
several  women  would  be  waiting  for  their  tum  at  the  mill, 
which,  like  the  bakehouse,  bccame  a  noted  centrc  of  scaDdaL 
A  bit  of  doubtful  gossip  was  proverbially  termed  'a  mill- 
house  Story.'  Thc  sale  of  bread,  except  as  peony  loaves. 
Easter  and  hot-cross  buns,  was  unknown  in  these  tinies." 
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FISHERS  OF  THE  NORTH  SEA— TRAWLERS. 

The  North  Sea  Fishermen  nothereditary  fishers — Severe  apprenticeship 
— Length  of  apprenticeship  objected  to,  and  should  be  restricted — 
Bad  behaviour  of  North  Sea  Fishermen — Extent  of  the  German 
Ocean — ^Value  of  the  fish  it  yields — Trawling  the  chief  mode  of 
Fishing — Fleets  of  Smacks — The  work  of  Trawling — The  eamings 
of  the  trawl  men. 

The  fishermen  of  the  North  Sea,  so  far  at  any  rate  as  they 
hail  from  the  chief  English  ports,  cannot  be  called  heredi- 
tary  fishers.  The  fishing  smacks  belonging  to  Hüll,  Great 
Grimsby,  Yarmouth,  and  other  ports,  take  apprentices  from 
whatever  place  they  can  obtain  them,  and  such  has  been 
the  practice  for  many  years,  the  consequence  being  that 
these  vessels  are  now  manned  by  a  body  of  fishermen  who, 
although  they  have  been  bred  to  the  business,  were  not,  as 
the  saying  goes,  "bom  to  it."  Many  of  the  lads  who  are 
taken  as  apprentices  belong  to  families  of  the  local  labouring 
classes,  but  a  larger  number  are  received  from  workhouses 
and  charitable  institutions,  and  in  some  instances,  we 
believe,  from  reformatories.  The  masters  of  fishing  vessels 
have  usually  come  through  the  whole  round  of  labour  inci- 
dental  to  all  the  grades  of  service  before  being  appointed 
to  the  command  of  their  smack — the  ofiice  of  cook  at  an 
early  stage  being  one  of  the  appointments. 

It  has  been  ascertained  by  inquiry  that  the  apprenticeship 
to  be  served  on  board  the  big  fishing-boats  is  a  severe  one  ; 
and  by  several  of  the  captains,  and  by  the  older  hands  on 
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board,  the  boys  have  been,  and  doubtless  sometimes  stitl 
are,  cruelly  uscd.  At  whatever  age  a  lad  is  bound,  he 
continues  to  scrvc  as  an  apprcntice  tili  he  attains  the  ago 
of  twenty-one  years  ;  and,  as  boys  are  frequently  apprenticed 
who  are  only  eleven  or  twelve  years  old,  thcy  in  mary 
iostances  become  heartily  tired  of  their  occupation  beforc 
the  expiry  of  their  indentures.  It  has  been  suggested  in 
consequence  that  indentures  should  not  besignedfora longer 
period  than  five  years.  Grave  complaints  have  been  made 
against  the  trawl  fishers — men  and  boys — niany  of  whom 
apparently  do  not  conduct  theraselves  in  a  reputable 
manner.  An  official  inquiry  has  been  held,  and  volu- 
minous  evidence  taken  as  to  the  behaviour  of  the  fisher- 
men  who  proceed  to  the  North  Sea  in  trawling  vesscls. 
and  many  interesting  facts  have  been  eliciled  as  to  thcir 
[Tiodes  of  life  and  round  of  daily  labour.  One  important 
feature  of  the  industry  has  been  elicited,  and  that  is,  that 
throiigh  the  trawling  Service  an  outlel  exists  for  the  employ- 
mcnt  of  a  section  of  the  populalion  at  all  timcs  rather  Ul 
to  manage,  and  for  whom  it  might  provc  somewhat  diflicult 
to  obtain  suitable  work.  The  fisherman's  calling  on  the 
stormy  German  Occan  is  a  hcalthy  one,  but  the  werk  ia 
rough,  and  muchdiscomfort  has  to  bc  endurcd,  occasionally 
spiccd  with  incidcnts  of  suprcme  danger, 

Although  comparatively  speaking  a  small  sca,  the 
German  Ocean  is  a  gigantic  fish-pond,  having  a  surfacc 
of  more  than  eighty-nine  millions  of  acrcs,  yiclding,  it  has 
been  caicutated.  to  those  nations  which  have  the  privilcgc 
of  dipping  thcir  ncts  in  ils  waters,  fish  to  the  annual  value 
of  about  twenty-fivc  millions  Sterling.  One  hundrcd  tboo- 
sand  tons  of  wholesome  fish-food,  it  has  been  estünated,  are 
contributcd  by  the  North  Sca  evcry  year  to  the  commissariat 
of  London  alonc  ;  and,  as  may  well  bc  supposcd,  a  largc  flcet 
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of  vessels  and  a  vast  number  of  men  and  boys  are  employed 
in  the  work  of  capture  and  distribution. 

We  propose  to  give  a  brief  sketch  of  the  chief  modes  of 
Ashing  in  the  German  Ocean,  whcre,  as  a  recent  writer 
statesy  "no  class  of  men  work  harder,  live  harder,  or  en- 
dure  greater  peril  of  their  lives."  What  we  have  to  de- 
scribe,  however,  must  be  taken  in  a  general  sense,  as  we 
have  not  sufficient  space  at  our  disposal  to  enter  into 
minute  details. 

"  Trawling,"  as  is  generally  known,  is  about  the  cheapest 
way  of  procuring  plentiful  supplies  of  our  larger  table-fishes  ; 
no  bait  is  required,  and  miraculous  draughts  are  sometimes 
obtained.  Great  efforts  are  constantly  being  made  to  improve 
the  vessels  ;  at  all  events,  they  are  now  built  on  a  much  larger 
Scale  than  they  used  to  be,  while  the  introduction  of  a 
steam-worked  capstan  helps  to  save  the  men  from  some  of 
the  harder  work  which  is  incidental  to  that  mode  of  fishing  ; 
and  in  the  course  of  few  years  it  is  highly  probable  that 
the  North  Sea  fleet  will  also  be  propelled  by  steam.  We 
have  steam  trawlers  working  on  various  parts  of  the  coast, 
with  all  the  appearance  of  success  ;  and  the  general  intro- 
duction of  such  vessels  in  the  North  Sea  is  only  a  question 
of  time.  That  the  fish  should  reach  the  market  as  soon 
as  caught,  in  order  to  be  sold  when  thoroughly  fresh  and 
bring  the  highest  possible  price,  is  a  necessity  of  the  trade  ; 
some  of  the  Single  fishing-smacks  have  to  run  to  port 
with  their  capture  as  soon  as  it  is  made,  in  order  to  catch 
the  buyers  who  are  waiting.  If  they  were  screws  instead  of 
sailing  vessels  it  is  obvious  enough  they  would  be  able 
to  make  speedier  voyages  than  they  can  make  with  every 
stitch  of  the  canvas  they  can  carry  set  to  catch  the  favour- 
ing  breeze.   The  fishing-places,  it  may  be  stated,  lie  far  out 
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in  the  North  Sea,  so  that  the  distance  to  be  traversed  is 
considerable  bcfore  the  Great  and  Little  Silver  Pits,  the 
Well  Banks  or  Rodney  Gut  can  be  reached, 

Most  of  the  trawlers  work  in  fleets,  each  under  the  com- 
mand  of  an  admiral,  who  by  means  of  signals  directs  the 
routine  of  the  fishery. 

The  nightly  round  of  trawl  work  throughout  the  fleet  is 
pretty  much  as  follows  :  at  sunset,  as  a  rule,  as  soon  as  the 
Signal  is  given,  the  work  of  trawling  begins  by  tlie  net  being 
let  ovcrboard.  It  is  a  gigantic  Chamber  of  Horrors  :  for  the 
fish,  when  once  engulfed  within  its  capacious  maw,  cannot 
easily  escape,  while  all  that  are  capturcd  are  kept — great  and 
small,  primc  and  ofTal,  a  circunistance  which,  we  may  be 
allowed  to  State  in  passlng,  is  mucli  to  be  regretted,  as  the 
amaller  fishes  ought  to  be  allowed  to  escape.  The  heaving  of 
this  gigantic  net  overboard  is  of  course  a  coraparatively  casy 
matter ;  not  so  the  getting  of  it  on  board.  When  the  trawl 
has  been  placed  the  men  partake  of  supper ;  and  the  crew, 
exccpt  onc  man,  go  to  sleep  for  a  fcw  hours,  tili  the  signal 
is  given  to  begin  work.  It  is  usually  about  elevcn  o'clock 
when  the  admiral  sends  up  a  rocket  to  announce  that  the 
nets  of  the  fleet  niust  be  once  more  got  on  board.  ThJs  is 
labour  of  an  exliausting  kind.  The  writer  has  known  threc 
hours  clapsc  bcfore  the  ponderous  machine  has  been  got  on 
board  all  right,  the  men  working  away  with  all  their  power 
of  will  and  strcngth  of  muscle.  The  trawl,  as  soon  as  it  is 
hoisted  on  deck,  is  emptied  of  its  [liscine  riches,  which  00 
somc  occasions,  when  fortune  has  been  more  than  usually 
favourable,  make  a  formidable  display  of  fine  fish  ;  but  the 
fishermcn  have  no  timc  to  expend  in  admtration.  Many 
a  naturalist  howeverwould  really  enjoy  the  scene,  and  be 
delighted  with  the  crowd   of  curious  creaturcs  of  quaint 
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forms  that  are  struggling  for  their  lives.  The  first  Opera- 
tion that  the  men  perform  is  to  assort  or  classify  the  fish 
into  '*prime"  and  "offal,"  which  are  the  two  classes 
known  in  the  markets,  although  why  haddocks  and  some 
other  really  good  fish  should  be  classified  as  ofTal  is 
not  easy  to  teil.  Anything  that  is  absolutely  worthless  is 
at  once  thrown  overboard ;  but  all  the  cruel  dog-fish,  which  in 
some  seasons  are  wondrously  plentiful,  are  carefully  killed, 
they  "  die  game "  as  the  üshermen  teil  us,  unless  when 
"  settled  at  once,"  by  a  strong  blow  on  the  head,  which  is 
seemingly  the  most  vulnerable  part  of  all  fish.  Such  fish 
as  turbot  and  brill  live  a  long  time  out  of  water,  but  soles 
die  quickly;  it  is  astonishing  however  what  a  strength 
ofvitality  is  exhibited  by  the  smaller  flat  fish — which 
fiop  about  for  hours  after  they  have  been  captured. 

Afler  a  brief  time  elapses,  the  trawl  is  once  more  placed 
in  the  water  for  another  shot,  and  is  hauled  in  about  break 
of  day ;  and  while  it  has  been  at  work  the  previous  haul  of 
fish  have  been  more  carefully  gone  over,  and  packed  in 
trunks  or  boxes,  to  await  the  arrival  of  the  steam  clipper, 
which  comes  to  the  fleet  to  carry  the  produce  to  market 
A  rather  dangerous  part  of  the  fishermen's  work  is  the 
ferrying  of  these  boxes  from  the  smack  to  the  steamer 
in  a  small  boat — too  small  certainly  for  such  work ;  but 
as  the  fish  must  be  got  to  market,  the  men  must  risk  their 
lives,  no  matter  how  wild  the  water  may  be  during  the  time 
that  kind  of  labour  is  going  on.  The  placing  of  the  fish  on 
board  the  steam  carrier  involves  a  great  amount  of  work,  as 
will  be  obvious  enough  when  the  reader  is  told  that  as 
many  as  2800  trunks  of  fish  will  occasionally  be  brought 
to  market  by  one  of  these  steam  clippers. 

The  preceding  narrative  presents  only  the  merest  outline  of 


the  labours  undergone  by  the  trawl  fishermen  during  their 
spells  of  work,  which  vary  in  length  in  different  districts,  the 
number  of  voyages  not  bci'ng  the  same  for  every  smack,  nor 
are  the  rewards  of  labour  always  the  same.  As  a  rule  the 
captain  and  perhaps  his  second  band  share  in  the  venture, 
and  are  remunerated  according  to  the  catch,  but  different 
smack-owners  have  different  modes  of  deaUng  with  their 
hands.  In  order  however  to  give  our  readers  sorae  idea 
of  the  eamings  of  those  engaged  in  trawHng,  we  may  refer 
to  the  terms  of  the  Messrs,  Hewitt,  who  own  a  large  fleet  of 
smacks.  The  writer  obtained  much  valuable  Information 
about  shares  and  modes  of  payment  at  Great  Grimsby ;  but 
it  will  be  better  to  take  the  latest  authoritative  inforraation 
on  the  subjcct,  and  thercforc  we  shal!  stimmarise  what  was 
Said  about  the  fishing  fleet  of  Messrs.  Hewitt  by  thdr 
manager,  Mr.  H.  Harvey-George,  when  he  was  examined 
during  October  last  year  (18S2),  by  the  Sea  Fishing  Trade 
Committee.  As  was  stated  by  that  gentleman,  the  mcn 
employed  by  the  Messrs.  Hewitt  (Sjo),  are  all  paid  on  the 
share  system,  the  rates  of  pay  for  tlie  different  classes  being 
as  follows : — There  Is  first  the  skipper ;  his  standing  wages 
and  poundage  is  as  follows :  if  the  catch  fetches  under 
iod/,,  u.  in  the  1/. ;  if  under  150/.,  is.  in  the  i/,  on  the  loo/, 
and  a  fifth  on  the  50/. ;  if  over  150/.  one-fifth  on  the  total. 
The  mate  gets  I4.r,  a  week  and  his  poundage  is  :  under  100/.. 
S<^.  in  the  l/. ;  under  150/.,  5^.  on  the  lool.  and  71/.  on  the 
50/.;  if  ovcr  150/.,  7(/.  on  the  total.  The  third  hand  has 
!4f.  a  week  and  4//.  in  the  1/.  ;  and  the  fourtli  hand  los.  a 
wcekand  iilm  the  1/. ;  the  fifth  hand  9J.,and  arf.  in  the  l/. ; 
the  sixth  hand  8j.,  and  2</.  in  Üie  l/. ;  and  the  cabin  boy  7J,  3 
week,  and  lil.  in  the  l/,  These  pcr-centages  are  paid  00 
the  total  carnings  of  the  vessel ;  and  the  smacks  of  the  firm 
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are  all  excellent  boats,  costing  when  new  from  a  thousand 
to  twelve  hundred  pounds,  whilst  the  value  of  the  steam 
camers  will  not  be  less  than  £6000  each. 

The  amount  of  capital  invested  by  the  Messrs.  Hewitt  is 
about  £  100,000,  and  their  steam  clippers  take  the  fish  direct 
to  London.  The  time  of  a  trawler  at  the  fishing  varies  from 
five  to  eight  weeks,  during  which  of  course  the  carrier  collects 
the  fish  day  by  day.  We  have  not  the  means  of  knowing 
the  eamings  of  individuals  for  all  the  hard  and  dangerous 
work  they  undergo,  but  we  question  if,  in  numerous 
instances,  it  will  amount  to  much  over  a  guinea  a  week — 
no  g^eat  sum,  when  it  is  taken  into  account  that  the  men 
have  to  sail  the  ship  and  work  in  the  rigging  as  well  as 
attend  to  the  trawl-net,  which,  as  has  been  indicated,  is  a 
most  formidable  Instrument  of  fish-capture.  It  can  be 
gathered  from  the  evidence  taken  by  the  Sea-Fishing  Trade 
Committee,  that  many  of  the  Grimsby  men  feel  irritated  at 
not  receiving  prompt  payment  of  their  shares,  and,  above  all, 
at  not  being  presented  with  proper  details  of  the  sales.  In 
one  case,  where  a  man  asked  to  see  the  settling  bill,  "  the 
skipper  threatened  to  put  him  out  of  the  window."  As  to 
the  food  given  to  the  fisher  lads  aboard  the  trawling  smacks, 
it  is  very  piain  and  roughly  served,  but  it  is  good,  and 
consists  of  fish  in  the  moming,  with  biscuits  and  butter,  beef 
and  pies  and  dufF  for  dinner,  and  fish  again  at  night  There 
are  other  trawling  fleets  than  those  of  the  Messrs.  Hewitt 
engaged  in  the  North  Sea — the  Hüll  Steam  Fishing  Com- 
pany and  Great  Northern  Steam  Fishing  Company  for 
instance  have  250  smacks  at  work,  the  London  Fishing 
Company  works  125  vessels  and  four  steam  carriers,  these 
in  addition  to  the  numerous  vessels  of  the  Messrs.  Hewitt 
make  up  a  fishing  navy  of  large  figures,  and  when  the  single 
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boats  fishing  on  ^  tbdr  ownhool^''  tlutt  fa<x)ttsitttcoapcclii 
with  any  of  ihe  fleet%  aie  added»  tögether  wüh  anmefon 
Dutch  and  oiher  fordgo  fidUng  diips,  it  will  be  dMsm 
thät  the  German  Ooean  is  a  wonderful  ai€iia'<)f  fialMajr 
wofk. 

Having  gone  cntx  the  nniiid  of  labotir  faddertal  to 
travding^  we  shafi  now  pioceed  on  boaid  a  oodkai%'iB 
Order  to  see  how  it  faies  wf di  the  Une-fiahen^  irfK>  iioolll' 
bute  a  laige  pcoportion  of  die  prime  fish  whicb  ane^ao 
pfixed  tot  table  use. 
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THE  NORTH  SEA  FISHERS— THE  COD-MEN. 

Angling  on  a  wholesale  scale — A  fishing  line  eight  miles  long — The 
value  of  live  Codfish — Small  percentage  of  fish  to  hooks — Cost  of 
thecod  smacks — Remuneration  of  line  fishers — Bait :  its  importance 
and  scarcity — Musseis  and  Mussei  culture — Fishermen  of  all  work 
— ^The  shell-fish  fisheries,  their  money  value. 

Another  branch  of  industry  which  yields  employment  to 
a  large  number  of  fishermen,  and  incidentally,  in  Scotland 
at  least,  to  their  wives  and  families,  is  line-fishing  for  cod 
and  other  fishes.  This  is  a  comparatively  simple  although 
probably  a  very  ancient  mode  of  fishing — it  is  angling  on  a 
wholesale  scale.  On  board  of  the  codmen  we  usually  find  a 
larger  crew  than  we  do  on  board  of  the  trawlers,  and  while 
out  on  a  voyage,  the  men,  ten  or  eleven,  find  plenty  of 
work ;  in  long  line  fishing,  for  instance,  it  is  a  serious  labour 
of  itself  to  bait  the  hooks.  A  suite  of  lines  is  7200  fathoms 
in  length,  or  about  eight  miles  long,  and  it  carries  the 
amazing  number  of  4680  hooks,  which  have  to  be  carefuUy 
baited  with  whelks,  or,  as  in  Scotland,  mussels,  of  which 
mollusk  one  Scottish  fishing  port  alone  requires  over  five 
millions  annually.  As  the  hooks  are  baited,  which  is  a 
work  of  time,  giving  employment  to  the  whole  of  the  crew 
when  not  otherwise  accomplished,  they  are  very  carefully 
Isdd  aside  on  trays  ready  for  use,  each  tray  containing  so 
many  pieces.  A  large  number  of  separate  lines  are  used, 
each  being  fastened  together  as  a  string.  At  about  half- 
tide  the  line  is  shot  by  being  carefully  paid  overboard  so 
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that  none  of  the  snoods  to  which  the  hooks  are  attached 
may  become  fouled.  After  the  hooks  have  been  got  into 
the  water,  the  smack  heaves  to  tili  the  tide  has  about 
ceased,  when  the  work  of  hauling  in  the  lines  begins,  the 
vessel  making  short  tacks  along  the  course  during  the 
process,  the  fish  are  taken  off  the  hooks  as  they  come  in ; 
this  is  work  that  has  to  be  very  carefuUy  gone  about,  as 
one  living  cod  is  worth  a  good  many  dead  ones.  To  kecp 
these  fish  alive  is  therefore  the  chief  aim  and  end  of  cod 
fishing.  As  soon  as  a  cod  is  safely  sccured,  its  air  blad- 
der  requires  to  be  punctured  in  order  to  admit  of  its 
keeping  its  equiübrium  when,  as  is  immediately  done,  it  is 
placed  in  the  well  of  the  vessel  in  the  hope  of  keeping  tt 
alive  tili  the  port  is  reached,  where,  along  with  all  the  others 
which  have  becn  captured,  it  is  transferred  to  a  wooden 
box  or  cage  in  the  dock.  We  are  speaking  at  present  of 
the  cod  fiähery  as  prosecuted  front  Great  Grimsby.  in  one 
of  the  harbours  or  docks  of  which  thousands  of  these  fish 
are  kept  alive  to  await  the  Orders  of  the  dealcrs— they  can 
be  taken  out  and  killcd  as  required.  These  fish  command 
an  cxcellent  price,  and  can  of  course  be  sold  at  times  when, 
in  consequcnce  of  squally  wcather  preventing  fishing,  there 
might  be  none  to  meet  the  demand.  With  favourablc 
wcather  and  an  iiidustrious  crew  good  hauls  of  codfish  art 
obtained,  as  well  as  ling.  haddock  and  halibut.  A  Grcat 
Grimsby  master  of  a  cod  smack  told  the  writer  that  he  has 
come  into  port  on  two  or  three  tums  right  off  the  rccl  with 
as  many  as  twenty-two  score  of  live  codfish  in  primc 
condition.  The  skippcr  alluded  to  says  a  veiy  smaü  per- 
ccntagc  of  fish  to  the  hundrcd  hooks  is  now  taken, 
"  the  dogs "  are  so  voracious  that  tliey  kill  and  dam^e 
a  iot  of  the  cod,  whilst  other  animals  seem  to  havx  a 
prctty  taste  for  the  bait  and  to  be  endowed  with  suffident 


THEIR  ROUND  OF  LIFE  AND  LABOUR.  49 

cunning  to  get  it  off  the  hooks  without  being  themselves 
captured. 

The  long  lines  are  used  in  the  winter  season  in  various 
parts  of  the  North  Sea,  some  of  them  very  far  apart, 
whilst  there  are  vessels  that  venture  to  great  distances 
in  pursuit  of  codfish,  not,  hovvever,  witji  any  view  of  bring- 
ing  the  fish  home  alive,  as  that  would  be  impossible  under 
the  circumstances,  and  therefore  they  are  salted  or  cured  in 
some  particular  way,  so  that  they  may  be  marketable,  and 
bring  a  profit  to  those  who  capture  them.  The  vessels 
alluded  to  make  a  voyage  to  Iceland  or  the  Faroe  Islands, 
on  these  occasions  the  fishing  is  carried  on  by  means  of 
handlines.  At  home,  what  we  may  call  the  coast  fishing 
for  cod  is  carried  on  during  the  summer  months,  when  the 
smacks  (the  same  vessels  as  are  used  in  winter)  keep  from 
about  ten  to  twenty  five  miles  off  the  shore,  using  the  hand- 
lines. The  number  of  men  employed  at  this  season  is  the 
same  as  in  the  winter  fishery,  and  it  is  found  that  the  best 
fishing  is  obtained  about  sunset,  at  which  time  all  hands 
will  be  found  industriously  at  work.  We  have  not  entered 
into  any  of  the  technicalities  of  line  fishing,  as  the  business 
we  have  now  in  hand  is  to  g^ve  an  account  of  the  work 
achieved  by  the  fishermen  and  of  the  remuneration  which 
they  receive  for  performing  it.  The  cod  smacks  in 
England — ^we  are  speaking  of  those  of  Great  Grimsby — of 
which  we  have  personal  knowledge,  are  all  of  them  boats  of 
considerable  value,  costing,  with  their  appliances,  as  much 
probably  as  £i6oOy  and  it  is  only  because  of  the  high 
money  value  which  codfish  commands  that  men  go  to 
such  expense  to  carry  on  what  is  at  its  best  a  very  specu- 
lative  business  and  of  the  small  profits  of  which  they 
complain  very  much.  It  is  only  the  captain  of  a  liner  who 
is  paid  by  a  share  of  the  profits,  his  proportion,  we  were 
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told  by  one  of  the  Great  Grimsby  smack-owners,  is  not 
quitc  ten  per  cent. — in  fact,  his  share  is  an  eleventh — of  the 
proceeds  of  each  trip ;  the  hands  are  all  paid  fixed  wages, 
the  mate  twenty-two  Shillings,  and  the  men  each  l/. 
per  weck.  In  addition  to  these  wages  they  are  provided 
with  food. 

Scottish  fisherraen  industriously  pnrsue  the  white-fish 
fishing  at  all  times  when  cod  and  othcr  round-fish  are  in 
season  t  in  almost  every  little  bay  and  firth  therc  are  boats 
that  fisli  for  the  fresh-fish  markets,  and  seil  thcir  produce 
on  landing  to  the  buyers  for  the  English  salesmen  ;  some  of 
these  boats  make  pretty  long  voyages,  and  rcmain  out  for 
two  ox  three  days,  but  the  necessityof  selling  thcir  fish  whilc 
they  are  newly  caught,  urges  them  to  run  to  port  as  often  as 
possible.  The  life  led  by  such  fishermen  is  laborious  and 
hazardous,  from  the  occasional  sudden  storms  which  prevail 
in  the  northem  seas,  where  they  ply  their  occupatiöit  Thert 
are  also  persans  on  the  coasts  of  Scotland  who  fish  for  cod 
and  ling,  but  thcsc  fishers  being  far  from  the  market  have  no 
alternative  but  to  eure  their  catch,  and  this  is  one  of  the 
branchcs  of  fiihing  industry  which  is  taken  cognlsance  of 
by  the  Scottish  Fishery  Board,  and  of  which  statistics  are 
collectcd  cvery  ycar. 

One  of  the  chief  factors  in  the  cod  and  ling  fishery  is 
"bait."  Without  bait  the  cod-men  are  unablc  to  pursae 
thcir  vocation,  and  throughout  Scotland  the  gatheriog  of 
bait  uscd  to  bc  an  "  industry  "  of  great  pitli  and  momcnt, 
and  to-day  the  dclay  in  procuring  bait  often  kceps  the  mcn 
at  honic  when  they  would  willingly  bc  at  sea.  In  fonncr 
timcs  the  women  and  children  of  cvcry  fishing  Commu- 
nity might  bc  Seen  daily  on  the  coast  Icft  bare  by  the  sea, 
cngaged  in  gathering  mussels  for  the  lines ;  the  Scotch 
pcople  have  long  been  wedded  to  the  mussel,  as  they 


THEIR  ROUND  OF  LIFE  AND  LABOUR.  51 

consider  it  the  very  best  bait  for  the  purposes  of  fish 

capture.    The  labour  endured  was  all  the  harder,  as  the 

women  and  children  often  required  to  tnidge  a  distance  of 

four  or  five  miles,  and  then  having  filled  their  creels  with 

the  coveted  mollusk  they  had  to  walk  home  again  with 

their  heavy  loads,  aftef  which  each  family  would  have  to 

bait  perhaps  a  thousand  hooks  to  be  ready  against  the  time 

of  the  men's  departure  to  the  fishery.     Now,  when  all  the 

accessible  mussei   supplies  have  been  used  up,  the  men 

have  to  procure  their  bait  from  private  mussel-beds,  going 

as  far  for  it  as  the  Clyde,  or  the  Humber,  and,  what  is  of 

importance  to  them,  they  have  to  pay  for  what  they  require, 

which  being  taken  into  account  with  the  time  required  to 

make  a  run  to  the  Humber  or  the  Clyde  from  the  Firth  of 

Forth,  considerably  diminishes  their  earnings.     It  is  sur- 

prising  the  fishermen  of  Scotland  do  not  manage  to  make  a 

"new  departure  "in  the  matter  of  bait ;  there  are  otherbaits 

that  would  attract  the  fish  as  much  as  the  mussei,  such  as 

a  cut  of  herring  or  some  other  fish.*  The  Dutch,  for  instance, 

who  are  industrious  fishers,  use  the  valuable  Lampem  very 

largely,  for  the  purpose  of  baiting  their  hooks,  importing  it 

even  from   the   coast  of  England,  whilst  the  Americans 

find  excellent  bait  in  the  Menhaden.     It  is  surely  a  curious 

incident  of  fishing  economy  that  our  men  should  export  bait 

lampems  to  Holland  and  Import  mussels  from  Hamburg ! 

But  if  the  Scottish  fishermen  who  are  slow  to  change  will 

insist  upon  having  mussels  at  all  times  for  bait,  they  should 

*  They  are  now,  we  are  glad  to  Icarn,  finding  out  that  the  White 
fish  when  hungry,  which  is  always,  are  not  particular  as  to  their  food. 
The  codfish  is  said  to  subsist  mostly  on  herrings.  Why  then  do  not 
our  fisher  folk  use  the  herring  more  liberally  than  they  do  as  bait  ?  It 
Would  surely  pay  them  well,  on  the  principle  of  throwing  a  sprat  to  catch 
a  whale  to  buy  two  pennyworth  of  herring  to  capture  two  Shillings' 
worth  of  cod  or  ling. 

E  2 
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project  a  mussel-farm,  and  grow  these  mollusks  in  quantitles, 
sufficient  not  only  to  bait  tlieir  hooks  but  to  seil  to  the 
public  as  well.  In  this  they  can  follow  the  fashion  of  the 
French,  who  have  a  fine  mussel-farm  in  the  Bay  of  Aiguülon, 
near  La  Rochelle,  where  largc  quanlities  of  tnussels  are 
annualty  grown  on  a  simple  plan,  which  miglit  veiy  eadly 
be  copied  by  the  Scottish  fishermen,  and  so  save  them  a 
World  of  labour,  anxiety,  and  expense.  In  a  "  Report  on  ihc  ■ 
Fisheries  of  Norfolk,'"  the  latc  Mr.  Buckland,  in  1875,  gave 
US  some  particulars  of  the  value  of  a  mussel-bed  in  the 
statistics  which  he  published  of  the  Mussei  Fisheries  of 
Lynn,  these  yield  from  three  to  four  thousand  tons  in  good 
years,  the  average  price  per  ton  being  a  pound.  Therc  is  a 
very  productive  natural  mussel-bed  at  Montrose  in  Scotland 
which  yields  a  largc  supply  of  bait. 

The  Messrs.  Johnston,  a  local  and  cntcrprising  firm,  the 
latc  Mr.  Buckland  told  us  In  one  of  his  reports,  have  wJsely 
inslituled  Mussei  cullure  therc,  and  there  is  a  great  demand 
from  Peterhead  to  Fraserburgh  for  Montrose  Musseis,  the 
fishermen  of  these  places  taking  from  lOO  to  20o  baskcts, 
which  they  lay  down  on  the  rocks  as  störe  bait.  The  modc 
of  measuring  these  mollusks  is  by  hcaping  them  in  a  con- 
ical  form  in  a  herring  baskct,  twenty  füll  baskets  making  a 
ton.  The  fishcry  officcr  at  Eyemouth  (Scotland)  repoited. 
in  1879,  "the  supply  ofmussels  for  bait  is  falHngofTgreatly, 
and  on  several  occasions  lately  our  fishermen  have  been 
laid  ashore  for  want  of  bait,  and  the  want  is  bccoming 
greater  cvcry  day."  It  will  affbrd  an  cxccllcnt  idea  of  the 
labour  involvcd  in  baiting,  when  it  is  stated  that,  in  the  course  | 
of  one  wcek,  the  Eyemouth  and  Burnmouth  boats  uscd  for 
baiting  their  long  Unes  61  tons  of  mussels.  That  quantit>'  , 
of  bait,  it  may  bc  cbronicled  here,  yieldcd  thcsc  fishermen 
cod  and  whiting  to  the  valuc  of  £'2,500,  which   showj 
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the  importance  of  the  bait  supply.  The  labour  to  all 
concemed  in  using  such  a  vast  number  of  mussels  must 
have  been  enormous. 

The  collecting  of  whelks,  to  serve  as  bait  for  the  cod- 
fishers  and  other  uses,  is  a  regulär  trade  on  some  parts  of 
the  English  coast,  in  which  a  considerable  number  of  small 
vessels  are  constantly  employed.     Each  of  the  cod-smacks 
takes  in  a  large  supply  as  they  Start  on  their  fishing  tour ; 
during  the  season  of  long-line  fishing  about  forty  wash  of 
these  buckies  is  required  ;  a  ivash^  it  should  be  explained, 
is  a  measure  which  contains  twenty-one  quarts  of  whelks. 
These  shell-fish  are  preserved  alive  in  the  well  of  the  cod- 
smack,  being  kept  in  bags  made  of  netting  tili  required  ;  they 
make  capital  bait,  as  when  once  properly  affixed  on  the 
hooks  they  are  ill  to  remove.     The  whelks  are  caught  in 
various  ways,  and  give  employment  to  a  large  number  of 
industrious  persons,  whose  business  it  is  to  procure  them  ; 
indeed,  so  actively  is  the  taking  of  these  animals  engaged 
in,  that  the  supplies  of  a  district  soon  begin  to  fall  off,  so 
that  new  fishing  grounds  have  to  be  sought  for  every  now 
and  then  ;  in  the  sea  lochs  of  the  west  of  Scotland  there 
are  immense  numbers  of  shell-fish,  which  might  either  be 
brought  to  the  food  market  or  bc  coUected  for  bait 

The  foregoing  facts  and  figures,  it  is  hoped  by  the  writer, 
will  enable  all  who  peruse  them  to  form  an  idea  of  the  in- 
cessant  work  which  is  involved  in  the  capture  of  fish.  Besides 
the  fishing  Industries  which  have  been  already  rcferred  to, 
as  affording  fields  of  labour  morc  or  less  remunerative  to 
the  working  fishermen,  there  are  others,  such  as  the  mack- 
erel  fishery,  which  might  also  be  placed  in  evidence,  but 
drifting  and  seining,  no  matter  what  the  fish  sought  for  may 
be,  is  ever  the  same,  and  it  would  only  be  treading  a  beaten 
path  to  do  more  than  say  that      Happily  enough   the 
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seasons  for  fish  taking  are  so  varied  that  industrious 
men  may  at  all  times  find  abundant  work,  when  wind  and 
water  prove  suitablc.  Thousands  of  resident  fishennen  arc 
men  of  all  work  taking  the  diffcrent  fishes  in  their  seasons, 
going  to  sea  day  by  day  with  an  anxious  mind,  and  well 
pleased  many  of  them  are,  if  thcy  can  obtain  a  moderatc 
catch  of  fish.  It  would  surprise  those  pcrsons  unacquaintcd 
with  the  round  of  fishing  labour,  to  know  the  extent  of  thc 
shrimp  fishery,  and  the  money  value  of  the  shrimps  which 
are  caught  on  our  coasts,  thcn  thcrc  are  the  annually  recur- 
ring  industrics  of  Oystcr  dredging,  and  Lobster  and  Ctab 
catching,  which  occupy  the  time  of  many  persons  who 
prefcr  that  sort  of  work  to  thc  more  laborious  occupation 
of  herring  fishing,  or  trawUng  in  the  prolific  North  Sea. 
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THE  IRISH  FISHER  FOLK. 

Number  of  persons  engaged  in  Irish  Fisheries — Increase  of  Irish  boats 
engaged  in  fishing  for  Mackerei — ^Abundance  of  Pilchards— Cost 
of  carriage  of  fish — Irish  Salmon  fisheries — Shell-fish  fisheries — 
The  reproductive  Loan  Fund — Its  success — Social  habits  of  the 
Irish  Fisher  Folk — The  Claddagh. 

The  number  of  persons  employed  in  the  Irish  fisheries  in 
the  year  1846  was  113,073,  who  were  in  possession  of  a 
fleet  of  19,883  boats  and  vessels  of  various  kinds.  These 
were  the  persons  supposed  to  be  actively  engaged  in  prose- 
cuting  the  various  fisheries  of  Ireland ;  were  we  to  take  into 
account  their  families  and  dependents  we  would  be  able,  we 
daresay,  to  make  up  the  total  number  to  a  figure  beyond 
half  a  million. 

The  number  of  persons  fishing  and  the  number  of  boats 
have  greatly  decreased  since  1846.  According  to  the 
last  published  report  of  the  Inspectors  of  Irish  fisheries,  it 
appears  that  during  1882,  the  number  of  registered  vessels 
in  Ireland  fishing  for  sale  was  6089,  with  crews  numbcring 
21,597  men,  ^^^  794  boys.  Of  these  1978  vessels,  7310 
men  and  401  boys  are  rctumed  as  having  been  exclusively 
employed  in  fishing,  and  41 11  vessels,  14,287  men,  and  393 
boys  as  partially  engaged. 

These  figures  must  not  be  accepted  for  more  than  they 
are  worth ;  the  Inspectors  do  all  they  can  to  ensure  their 
being  correct,  but  various  difficulties  lie  in  the  way  of  obtain- 
ing  accurate   statistics.       They   explain   in   one  of  their 
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reports  that  great  irregularities  had  occurred  in  carrying 
out  the  rcgistration  of  boats  aod  vessels  since  i  S42,  so  much 
so  indeed  as  torenderthereturns  ofno  practical  value.  "It 
was  the  practice  some  years  ago,"  says  the  Inspectors  in 
thcir  report  for  1876,  "to  register  and  return,  as  boats  and 
vessels  cngaged  in  the  fisheries,  every  boat  in  the  dififerent 
divisions,  whether  used  for  cutting  seaweed,  carry ing 
passengers,  tiirf,  sand,  or  olhcr  commoditics,  fishing  or 
pleasure,  and  a  crew  was  assigned  to  each  without  ascer- 
taining  if  such  actually  existed,  no  proper  comparison  can 
thcrefore  be  made  betwcen  the  numbcrs  actually  engagcd 
in  sea  fishing  during  the  past  and  former  years,"  Since 
1846  the  numbcr  of  boats,  and,  of  course,  the  number  of 
persons  employed  in  their  managemcnt  as  well,  have  stcadily 
declined  ;  in  1856  the  fleet  of  boats  numbered  ii,o6g, 
manned  by  48,774  men  and  boys;  in  1S66  the  numbers 
respectively  wcrc  9444  (boats)  and  40,663  (crews).  By  tlie 
ycar  1876  the  reduction  was  still  inore  marked,  the  num- 
bers being  as  foUows  ;  Graft  of  all  descriptions  engaged  ia 
fishing  for  sale  5965,  with  crews  numbering  22,773  mcn,  and 
920  boys. 

In  looking  into  the  details  of  Irish  fishing  as  conducted  tt>- 
day,  we  find  somc  reliable  statistics  of  the  numbcr  of  boats 
taking  part  in  the  herring  and  macktrel  fisheries,  the  latter 
in  particular  being  a  growing  industry  in  the  Irish  seas,  the 
importance  of  which  has  bccn  largcly  divined  by  the  looil 
fishcrmen.  At  the  various  lierring  fishing  stations,  wc  find 
a  total  of  734  Irish  boats  engaged  bctween  May  and 
Dcccmbcr,  the  number  of  the  crew  in  cach  boat  not  bcir% 
givcn,  but  therc  woiild  probably  not  bc  Icss  than  4000  in  all, 
men  and  boys  togethcr.  The  number  of  Irish  vessels  taking 
part  in  the  capture  of  mackcrel  in  1S82  was  263  ;  as  against 
337  English  and  Manx  and  25  Scottish  boats.  In  1876,  the 
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number  of  Irish  boats  fishing  for  mackerei  was  only  133, 
showing  an  increase  in  the  fleet  in  seven  years  equal  to  about 
a  hundred  per  cent.,  which  is  very  gratifying,  and  proves 
that  the  Irish  fishermen  are  prompt  to  seize  upon  an  obvious 
advantage.  The  mackerei  fishery  gives  employment  to 
many  other  persons  besides  those  who  capture  the  fish.  At 
the  Chief  ports,  Kinsalc  and  Baltimore,  vessels  are  employed 
in  bringing  ice :  then  there  are  the  carrying  steamers,  each 
with  a  fair  crew  on  board,  whilst  considerable  employment 
is  given  to  residents  in  the  respective  localities  both  in 
packing  the  fish  and  in  other  ways. 

It  is  expected  that  the  Irish  fishermen  will  in  time  g^ow 
a  pilchard  fishery.  Large  shoals  of  these  fish  are  known 
to  be  in  the  Irish  seas,  and  a  beginning  of  fishery  enter- 
prise  in  that  line  haö  already  taken  place,  fifty-four  hogs- 
heads  of  Pilchards  having  been  cured  in  the  Cornish  fashion 
(1882),  at  Baltimore,  which  were  sold  in  Genoa,  and  realised 
at  the  rate  of  ;f  4  14s,  per  hogshead.  As  the  inspectors  of 
the  Irish  fisheries  say,  there  is  abundance  of  room  for 
this  enterprise  being  largely  developed  off  the  county  of 
Cork,  and  the  foregoing  should  be  an  encouragement  to 
others  to  embark  in  it ;  if  judiciously  managed  by  persons 
who  understand  the  best  methods  of  capturing  and  curing, 
it  ought  to  prove  most  remunerativc. 

No  statistics  of  a  reliable  kind  are  published  as  to  the 
number  of  boats  and  men  engaged  in  the  round  and  flat 
fish  fisheries  of  Ireland,  but  testimony  has  been  frequently 
bome  as  to  the  abundance  of  many  kinds  of  valuable  food 
fishes  in  the  waters  surrounding  the  Emerald  Isle,  and  of 
the  field  of  industry  thus  presented  tothe  Irish  fisher  folk. 
But  although  the  finest  turbot  and  holibut  are  to  be  had 
for  the  mere  exertion  of  capture,  the  Irish  fisher  folk  are 
not  possessed,  in   most  instances,  of  the  necessary  fishing 
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gear  with  which  to  catch  them  ;  at  some  places  the  boats 
and  machinery  of  capture  are  of  the  niost  fragile  description, 
and  if  improved  vessels  were  to  be  provided  there  are  no 
fitting  harbours  in  whicli  they  could  be  received,  whilst  the 
distance  of  many  of  the  seats  of  fishing  from  a  profitable 
market  is  another  serious  drawback  to  the  advanccmcnt  of 
fishing enterprise  in  Ireland.  Thus  the  fisher  folks  of  Ireland 
are  heavily  handicapped  in  every  way  they  desire  to  tum 
themselves.  As  an  instance  of  Iiow  the  men  are  Held  down 
\ve  may  State,  on  the  authority  of  the  inspcctors,  that  in  June 
i88t,  two  consifjnments,  consisting  of  19  and  30  boxes  of 
mackerei  rcspectively,  each  containing  120  fish,  were  sent 
up  from  the  county  of  Cork  to  Dublin  at  a  Charge  of  5/.  Zs. 
id.  and  7/.  I4r.  rcspectively,  and  the  balances  remittcd  to 
the  Senders  were  lu.  \\d.  in  onc  case  and  \l.  6s.  in  the 
other,  making  a  total  of  i/.  ijs.  l  id.  for  5,880  fish,  or  about 
thrcc  of  thcsc  fine  fish  for  a  farthing.  The  value  of  the 
cod  fish  caught  by  the  Irish  fisliermcn,  and  exported  to 
England  during  the  year  1882,  amounted,  in  round  figurcs, 
to  389,340/.  lOJ. 

The  Irish  Salmon  Fisheries  aßbrd  employment  to  many 
persons,  the  total  yield  of  these  fine  fish  being  considerablc, 
far  in  advance  even  of  Scotland,  The  estimated  money 
value  of  the  salmon  captured  in  Irish  waters  has  bccn  sct 
down  of  late  years  (1882  cxcepted)  as  being  considerabty 
abovc  half  a  million  Sterling,  a  fact  which,  we  think,  is  not 
gencrally  known.  Therc  is  onc  branch  of  fishing  which 
might,  we  think,  aflbrd  rcmuncrative  employment  to  a 
large  number  of  persons,  namely,  that  for  -rabs,  which 
might  bc  carricd  on  tn  such  a  way  as  to  be  indepcndcnt 
of  carly  markets,  as  thcsc  crustaccans  might  be  storcd  in 
rudely  constructed  ponda  to  bc  ki:pt  tili  called  for.  Could 
the   crabs   of  Ircland  be  brought  to  English  ports  they 
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would  undoubtedly  command  a  ready  sale  at  remunerative 
rates«  Lobsters^  too,  abound  amid  the  rocks  of  the  Irish 
seas,  thcy  are  well  known  to  commerce,  but  still  larger 
quantities  of  these  delicious  crustaceans  might  we  think  be 
brought  to  market;  traps  for  their  capture  are  easy  to 
construct,  and  any  kind  of  garbage  will  do  for  bait. 

An  interesting  feature  of  fishery  economy  in  Ireland  is 
centred    in  what  is  called   the  "Irish  reproductive    loan 
fund,"  by  which  sums  of    money  are    advanced    to    the 
fishermen  to  be  repaid  at  a  given  time,  the  amounts  re- 
ceived  being  again  advanced  to  other  fishermen.      Much 
good  has  been  by  this  means  achieved.  We  have  not  space 
in  which  to  trace  the  history  of  the  fund,  or  to  describe 
the  machinery  of  distribution,  but  we  may,  abridging  the 
information  given  by  the  inspectors  in  some  of  their  annual 
reports,  State  that  in  particular  instances    the  poor  fisher- 
men who  have  been  obliged  with  loans  have  been  able  to 
tum  the    money  to  excellent    account  in   providing  the 
necessary  fishing  gear  of  which  they  were  utterly  deficient. 
"  In  vast  numbers  of  cases,"  says  Mr.  Inspector  Brady,  "  but 
for  the  loans,  I  believe  the  people  on  the  west  coast  would 
have  been  obliged  to  abandon  fishing  altogether,  and  if  so  had 
no  other  resources."    The  Irish  fisher  folk  have  also  had 
the  advantage   of  obtaining   substantial    assistancc   from 
another  fund,  namely,  the  money  voted  by  the  Dominion  of 
Canada  for  the  relief  of  distress  in  Ireland.     This  fund 
amounted  to  ;£'20,50o  and  was  placed  in  the  hands  of  a 
Committee  who  devoted  nearly  ;£"  10,000  to  the  promotion 
of  piers  and  the  improvement  of  harbours,  and  ;^i  1,000  to 
the  purchase  of  fishing  gear  and  new  boats  and  the  repair- 
ing  of  old  ones.     This  loan  has  been  the  means  of  effecting 
a  great  amount  of  good :  in  one  locality,  to  which  £200 
worth  of  nets  were  sent  and  distributed  among  fifty  men. 
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over  £1,200  wortli  of  Mackerei  were  takcn  in  one  month.  In 
another  locality  a  very  poor  man  to  whom  a  boat  and  net 
were  given,  costing  only  £iz,  rcaliscd  in  three  nights 
by  herring  fishing,  nearly;^6o.  The  inspector,  after  great 
expcrience  of  their  working,  says,  "everyyear's  experiencc 
still  further  convinces  me  of  tlie  great  importance  of  these 
loans  to  poor  fishermen.  In  my  opinion  their  fishing  pursuits 
are  far  more  valuable  than  their  farming,  and  both  can  bt 
carried  on  togethcr  with  great  advantage,  not  only  to  thc 
people  themselves  who  foUow  this  pursuit  as  a  pari  of 
tlieir  means  of  living,  but  to  the  cuuntry  at  large  by  the 
production  of  a  large  quantity  of  valuable  food."  It  is  to 
be  hoped,  from  what  is  known  of  thc  rcally  bcncficial  rcsults 
flowing  from  such  aid,  that  still  more  will  be  forthcoming  ; 
tliere  is  undoubtedly  a  great  field  of  entcrprise  open  to 
the  Irish  fisher-folk,  even  taking  into  account  the  poor 
harbour  accommodation,  and  thc  distanccs  at  ivhich  prO' 
ntable  markcts  have  to  be  sought. 

Thc  Irish  fisher  folk,  as  a  class,  are  singularly  honest 
and  virtuous,  not  so  much  givcn  to  dissipation  or  notous 
behaviour  as  has  becn  asserted,  and  whcncvcr  a  prospect 
of  fair  reward  is  held  out  for  labour  expendcd,  they  will 
cmbark  in  any  fishing  enterprlse.  As  was  reccntly  said 
of  the  Irish  fisherman,  the  man  who  voluntanly  seeks  bis 
living  on  thc  sea,  cannot  be  wanting  in  aptitude  for  vork, 
courage,  or  pcrsevcrance  against  adverse  circumstanccs. 
The  Irish  fisher  folk  are  much  the  same  to-day  in  their  social 
habttsas  they  were  centuries  ago.  Their  sanitaiy  surround- 
ingsare  not  oftlie  best,  and  their  supcrstitions  and  prejudiccs 
are  much  thc  samc,  more  intcnsiticd,  pcrhaps,  if  that 
be  possiblc,  than  thosc  of  their  Scottish  and  Corntsh 
brethren.  A  well-known  membcr  of  the  Society  of  FricniU 
(Mr.  Allen,  Black  Kock,  near  Dublin)  it  is  interesting  to 
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know,  has  bome  important  testimony  to  the  good  behaviour 
of  the  Irish  fisher  folk  ;  being  asked  if  he  had  ever  known 
any  cases  of  Irish  fishermen  being  implicated  in  Agrarian 
outrages,  his  answer  was  to  the  effect  that  during  a  period 
of  fifty  years  he  had  not  known  a  solitary  case  of  an  Irish 
fisherman  being  charged  as  an  accomplice  in  any  of  these 
crimes. 

At  the  Claddagh — in  a  portion  of  Galway  situated  on 
the  right  of  the  harbour,  we  find  all  that  pertains  to  the 
social  habits  of  the  Irish  fisher  folk  brought  to  a  focus  ;  the 
colony  of  fishermen  which  is  there  established  still  retain 
among  them  the  customs  of  their  remote  ancestors.  The 
town  is  a  peculiar  looking  place,  an  extraordinary  coUection 
of  cottages  thatched  with  straw,  and  the  people  who  inhabit 
these  abodes  are  totally  distinct  in  dress,  habits,  and 
customs,  from  those  of  the  town  (Galway).  The  peculiar 
dress  of  the  women  imparts  a  singularly  foreign  aspect  to 
the  streets  and  quays,  and  the  person  elected  by  the  fisher 
people  as  their  Mayor,  is  implicitly  obeyed,  he  is  of  course 
one  of  themselves,  and  is  able  to  regulate  the  Community, 
and  settle  disputes  according  to  their  own  peculiar  laws 
and  customs.  On  occasions  of  difference,  his  decision  is  so 
much  valued,  that  law  is  seldom  resorted  to.  Like  the 
fisher  folk  cf  the  Scottish  and  Northumbrian  coasts,  the 
people  of  Claddagh  are  great  believers  in  luck,  and  in 
signs  and  omens,  and  in  all  matters  of  dispute,  they  stand 
firmly  by  each  other,  even  when  one  of  them  is  wrong. 
Strangers  are  not  made  welcome  as  residents  in  the  fisher 
quarter  of  Galway,  in  fact,  they  are  not  allowed  to  reside 
within  the  bounds  of  the  Claddagh.  The  people  inter- 
marry,  and  no  marriage,  we  believe,  is  considered  to  be 
properly  brought  about  unless  preceded  by  an  elopement ; 
the  bride  is  presented  by  way  of  dowry,  with  a  boat  or  share 
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of  a  boat,  according  to  the  means  of  her  parents,  and  the 
wedding  ring  is  an  helr-loom  of  the  family ;  it  is  transferred 
from  mother  to  daughter,  the  first  married,  and  so  on 
to  their  descendants.  The  Ciaddagh  people,  after  the 
fashion  of  thcir  foreign  brcthren,  hold  occasional  f^tes  and 
make  meny  on  the  occasion  of  clecting  their  Mayor  or 
King  and  shcriffs.  The  Mayor  is  compictely  one  of  them- 
selves,  but  whcn  at  sca  he  acts  as  admiral,  and,  as  we  have 
said,  his  word  in  most  things  is  law.  When  out  fisbing,  the 
Ciaddagh  men  carry  in  their  boats  no  strong  drink  of  any 
kind — no  spirits  or  malt  liquors. 

With  these  fcw  dctaiis  of  this  curious  place,  we  take  our 
leave  of  the  Irish  fisher  folk,  heartÜy  wishing  them  a  great 
increase  of  prosperity. 
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THE  FOREIGN  FISHER  FOLK. 

Peculiarities  of  the  Foreign  Fisher-folk  —  Roman  and  Athenian 
Fishwives — F^tes  of  the  Foreign  Fisher  people — Italian  Fishers— 
French  Fisher-folk — Madame  Picard  the  poetical  fish-wife — ^The 
Dutch  Fishwives — ^The  Norwegian  Fishers — Chinese  fishery  ar- 
rangements. 

Having  sketched  at  considerable  length  the  round  of 
labour  from  day  to  day  of  oiir  own  fishermen,  we  may  now 
refer  to  the  foreign  fisher  folk,  who  are  quite  as  peculiar 
in  their  habits  and  modes  of  life  as  the  persons  we  have 
just  been  describing — they  are  people,  in  fact,  no  matter  in 
what  country  we  find  them,  who  live  for  themselves  among 
themselves,  steadily  transmitting  from  one  generation  to 
another  their  stereotypcd  manners  and  customs  ;  their  vices 
and  their  virtues,  their  belief  in  signs  and  omens,  and  the 
varied  traditions  of  their  ancient  calling.  From  the  earliest 
days  of  Greek  and  Roman  civilisation,  those  who  gather  the 
harvest  of  the  sea  have  formed  in  every  country  where  they 
dwell  a  caste  by  themselves,  and  to-day  they  are  much  the 
same  as  we  read  of  their  being  centuries  ago — for  fishing 
is  a  vocation  of  the  remotest  antiquity. 

In  all  matters  pertaining  to  their  modes  of  life  and  com- 
mercial  dealings  the  ancient  fishwives  were  very  much  alike 
— no  matter  to  what  country  they  belonged  the  family 
likeness  was  marked  and  unmistakable.  Thus  the  Roman 
fishwives  were  a  counterpart  of  those  of  ancient  Athens, 
and  those  of  the  "  Modem  Athens  "  of  to-day  may  be  taken 
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as  tolerably  exact  copies,  if  not  in  costume,  at  least  in 
manners,  customs  and  language,  of  ihcir  classic  prototypes. 
Juvenal  of  course  satirises  the  fish  dealers  of  ancient  Rome. 
taking  for  Illustration  a  tender  point  of  their  charactcr — 
namely  the  freshness  of  their  wares.  He  depicts  a  dealcr  in 
fish  as  praying  that  hc  raay  be  fed : — 

"  On  the  loved  fealures  of  his  infant's  head 
Souscd  in  Egypiian  vinegar,  if  aught 
Against  his  fishes'  freshness  can  be  brought." 

A  fondncss  for  fctes  and  demonstrations  has  evcr  becn  a 
marked  characteristic  of  forcign  fishers.  Whcn  Pope  Leo 
the  Tenth  was  summoncd  to  the  Papal  throne  in  1513  the 
Roman  fisherwives  held  a  fetc  ;  going  in  a  body  in  Order 
to  offer  his  Holiness  their  congratulations,  and  flatter  him 
by  a  dcciaration  of  their  loyalty.  In  a  graceful  spcech  the 
Pope  returned  his  best  compliments  and  thanks,  telling 
them  that,  as  the  successor  of  an  ancient  fisherman  of  the 
sea  of  Galilee,  he  took  a  particular  inlerest  in  their  calling, 
ivhich,  had  for  its  object  the  providlng  of  many  ghicf 
nccessaries  of  daüy  lifc  as  well  as  a  largo  portion  of  the 
luxuries  of  the  table,  The  Venetian  fishwives  used  also 
to  hold  grand  Carnival  every  year  during  the  season  of 
Lent  Their  merryniaking  lasted  for  three  days,  and,  wliilst 
it  continued  the  womcn  dressed  themselves  in  their  richest 
apparel,  djsplaying  at  the  samc  time  as  great  an  array  of 
costly  jewcUcry  as  they  possibly  could.  The  Venetian  fish- 
wives wcre  likewise  noted  for  their  uncivil  tongues  and 
their  tendency  to  get  into  "  rows  "  of  all  kinds,  as  well  as 
for  their  constant  and  exceedingly  voluble  vituperation  of 
the  authorities. 

Scattered  allitsions  to  the  Italian  fisheries  may  be  found 
occasionally  in  the  pagcs  of  the  classic  writcrs  of  the  ftf- 
tccntb  Century ;  they  are  all  of  the  same  tenor,  and  hatp  on 
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the  bad  manners  and  worse  morals  of  the  fishwives  of  the 
period,  dwelling  more  especially  on  their  unruly  habits  and 
powers  of  extortion,  Another  fisher-föte  of  the  olden  time 
(and  one  indeed  which  is  worthy  of  mention,  and  is  still  per- 
petuated  with  many  of  the  old  ceremonies)  was  that  held  by 
the  men  and  women  who  dwelt  amid  the  great  series  of 
lagoons  at  Commachio  at  the  mouth  of  the  river  Po,  just 
where  that  river  falls  into  the  Adriatic.  The  great  eel  farm  of 
Commachio  is  one  of  those  "  specialties  "  of  fishing  industry 
which  were  common  a  few  centuries  ago.  It  is  still  in 
existence,  and  the  manners  and  customs  of  its  inhabitants 
are  said  to  be  almost  unchanged,  being  nearly  the  same  to- 
day  as  they  were  four  or  five  centuries  ago.  On  the  day 
following  the  nights  during  which  they  obtain  a  great  catch 
of  their  particular  fish — the  eel — ^the  population  of  the  lagoon 
usually  hold  high  festival,  and  indulge  in  a  fäte,  with  church- 
going  processions  and  other  rejoicings.  The  fisher  people 
of  Commachio  are  much  like  those  of  other  fishing  commu- 
nities,  "  they  have/'  to  quote  a  graphic  but  vulgär  phrase, 
"  a  spiee  of  the  devil  in  their  Constitution." 

The  fisher  folk  of  the  Italian  coast  are  still  very  much 
like  what  they  were  five  or  six  centuries  ago ;  they  deal,  as 
a  matter  of  course,  in  the  same  goods  as  their  ancestors 
dealt  in,  their  business  being  of  an  hereditary  nature ;  and 
to-day  they  trade  in  exactly  the  same  fashion  as  their  fore- 
fathers  traded  five  hundred  years  ago.  One  has  only  to  visit 
the  fish-markets  of  the  coast  towns  to  be  convinced  of  the 
facL  The  fishermen  of  the  period  pat  the  tunny  in  the  same 
way  as  their  predecessors  did.  They  do  this  while  the  fish 
is  in  the  net,  just  in  the  same  way  as  one  would  pat  a 
favourite  dog  or  horse ;  they  say  it  makes  the  giant  fish 
more  dodle  than  it  would  otherwise  be.     It  is  said  that  the 
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old  fishermen  used  to  ride  on  the  back  of  the  fish  within 
the  circumference  of  the  net ! 

The  sceties  to  be  witnessed  in  inany  of  the  Italtan 
fish-raarkets  are  exceedlngly  grotesque,  and  the  nois«  of 
quarrelling  and  the  general  loquadty  that  seems  to  bc 
incident  to  the  sale  of  the  frutti  della  mare  in  the  fish- 
market  of  Venice  in  the  nineteenth  Century  is  of  the  vety 
choicest  Order  of  '■  Billingsgate,"  and  certainly  cannot  even 
be  surpassed  by  the  notorious  fish-hawkcrs  of  Dublin  of 
whom  Dean  Swift  wrote — 

"  AU  niad  to  speak,  with  ronc  to  hearken — 
They  set  the  vcry  dogs  n-barking  ; 
No  Chattering  makes  so  loud  a  din 
As  fishwives  o'er  a  cup  of  gin." 

A  large  portion  of  the  Italian  population  earn  a  liveUhood 
by  fishing,  some  of  the  men  using  the  frailest  of  boats,  crafl 
which  can  only  be  used  In  the  fincst  of  weather.  The  numbcr 
of  men  engagcd  in  sea  fisheries  on  Decetnbcr  31,  1869, 
with  the  exclusion  of  the  then  Papal  States,  was  6o.O00t 
cmploying  18,000  boats,  and  glving  a  mean  annual  produce 
of  forty  mülion  lire.  In  addition  to  tlie  sea  fisheries,  there 
arc  lagoon  and  estuary  fishing  industries,  which  cmploy 
many  pcrsons ;  whilst  some  of  the  fishing  products,  as  the 
Sponge,  Pinna  and  Coral.  bear  of  course  no  relation  to  the 
food  supplies.  As  a  matter  of  act  Italy  Imports  fish  from 
Great  Britain  and  other  countries,  to  the  extent  of  mort 
than  twenty-one  million  lire. 

Taking  leave  of  Italy,  we  come  to  France,  wherc  a  Cew 
hundrcd  years  ago  many  different  laws  werc  cnacted  for  1 
the  rcgulation   of  Us  foissardes :   and   ihey  undoubtedljr  1 
required  to  be  legislated  for,  as  they  too  werc  in  the  habit  j 
of  cxercisingthc  samc  veheraence  of  rhctoric  which  is  tbe  | 
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common  inheritance  of  the  piscatorial  sisterhooA  The 
poissonieres  of  Paris  have  often  figured  in  the  history  of  that 
turbulent  city.  Certain  parts  of  Lutetia  had,  in  the  olden 
time,  a  most  pronounced  "  fish-like  smell,"  and  remains  have 
at  various  times  been  found  which  indicate  the  antiquity  of 
the  fishmongers*  craft  in  the  capital  of  France.  At  a  very 
early  period  the  fishwives  of  Paris  were  divided  into  two 
classes,  the  one  being  called  Jiarengeres  or  sellers  of  salted 
herrings,  the  other  class,  known  2iS  poissoftteres,  being  dealers 
in  various  kinds  of  fresh  fish.  The  two  classes,  as  may 
be  readily  supposed,  were  always  quarrelling ;  and  at  times, 
their  rancour  was  so  fierce  that  their  quarreis  often  ended  in 
bloodshed  and  murder.  Some  curious  laws  were  enacted 
by  St  Louis  for  regulating  the  sales  of  fish.  First  of  all, 
the  right  to  seil  had  to  be  purchased  from  or  be  granted  by 
the  king.  \A^se  men  {priidhommes)  were  appointed  by 
his  Majesty's  chef  de  cuisine  to  look  after  the  fish  dealers, 
and  to  amerce  in  a  fine  such  as  sold  without  permission  of 
the  king.  The  grand  cook  of  his  Majesty  likewise  forced 
all  ihe  prudhomtnes  who  were  chosen,  to  take  an  oath  that 
they  would  see  to  the  price  of  the  fish  supplied  to  the  royal 
tables,  being  fixed  upon  "soul  and  conscience."  The 
French  fish-dealers  of  those  days  were  so  far  happy,  inas- 
much  as  they  were  officially  blessed  by  the  Cardinal  of 
Paris,  his  bbhops  and  clergy,  once  every  year ;  the  occasion 
of  co'urse  being  chosen  for  the  celebration  of  a  grand  fete  by 
the  fish-sellers,  the  boatmen  of  the  river,  the  fisher-folks  of 
Havre,  and  those  of  other  ports  near  the  mouth  of  the  Seine. 
Such  ceremonies  are  still,  we  believe,  observed  at  Marseilles 
and  other  portions  of  the  Continental  seaboard.  Similar 
fStes  and  processions  used  long  ago  to  be  of  frequent 
occurrence  in  various  Scottish  fishing  towns,  but  although 
the  fisher  people  of  some  particular  fishing  ports  may 
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tnarch  once  a  year  in  a  procesaion,  the  custom  of  general 
holidays  is  falling  into  abeyance. 

It  is  intcrcsting  to  Icarri  that  onc  hundred  and  seventy 
thrcc  years  sincc  ihcrc  was  a  conimanding  fish-selling  popu- 
lation  in  the  Frcuch  capital.  Of  oystcr-ivomen  there  were 
at  that  time  no  less  than  four  thousand,  and  if  so  the  sale 
of  the  toothsome  bivalvc  must  have  bcen  so  cnormous  as  to 
Warrant  spcculation  as  to  where  thcy  all  came  from.  It 
is  not  surprising  with  such  a  corfis  of  veitdors  that  the 
natural  oyster  scalps  of  the  Frcnch  coast  came  in  time  to 
be  exhausted  !  It  is  almost  supcrfluous  to  say  that  the 
Parisian  fishcr-wives,  like  their  sisters  all  ovcr  the  world, 
"enjoyed"  a  rather  bad  character,  and  were  stigmatised  as 
adepts  at  cheating  their  customers.  They  could,  by  the 
exercise  of  a  htüe  Jiriesse,  deprive  the  ready-cating  buyer 
of  two  or  three  of  the  best  oysters  out  of  cvery  dozen  he 
might  purcliase,  by  pretending  they  were  bad,  and  kindly 
eating  them  for  him.  They  used  also  to  introduce  into 
their  coinmercial  System  a  few  cmpty  shells,  the  oysters  crf 
which  had  just  been  sold  to  another  customer,  and,  counting 
them,  prctend  their  patron  had  eaten  the  füll  talc  of  his 
bargain,  It  would  be  unjust  to  omit  mcntion  in  thii 
chronide  of  Madame  Picard,  a  Parisian  fishwife,  famed  for 
her  wit  and  poctic  talcnts,  who  flourishcd  in  the  middlc  o£ 
the  last  Century,  and  who,  bcing  frcquently  in  their  socicty« 
was  pcrsonally  known  to  Voltaire  and  othcr  great  authortf 
of  the  day.  Her  poetry,  if  we  may  belicvc  the  critics  ot 
the  period,  ivas  not  devoid  of  genius  ;  it  was  chiefly  of  ai« 
amatory  and  sentimental  description.  Her  poetical  work: 
were  publishcd  in  the  year  176S.  Madame  ultimatcly  Ii 
her  fish-stall  to  becomc  the  wife  of  a  silk  and  lacc  m* 
chant,  in  which  position  she  was  much  respectcd. 
There  is  to-day  a  large  fishing  population  in  Francs 
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of  whom  as  a  rule  are  good  at  their  business,  and  many  of 
them  fish  so  near  us  that  we  are  able  to  judge.  The  fisher- 
folk  of  France  are  much  like  their  brethren  of  Scotland 
and  Northumberland,  superstitious  and  peculiar.  The 
French  have  an  extensive  fishing  fleet,  over  twenty-two 
thousand  vessels,  which  require  more  than  8o,cxx)  fishermen 
to  work  them.  As  in  Scotland,  the  French  fishers  are 
always  aided  in  their  business  by  their  women  folk,  and  in 
all  fishing  communities  on  the  French  coasts,  the  round  of 
fisher  life  and  labour  is  much  the  same  as  we  know  it  at 
home,  there  are  times  of  consuming  anxiety  for  the  women, 
when  the  men  are  at  sea,  and  have  been  delayed  in  bringing 
home  their  catch  by  a  sudden  storm.  The  short  and  simple 
annals  of  fisher  life  in  France,  and  other  foreign  lands,  are 
as  much  tinged  with  melancholy,  as  the  lives  of  the  toilers  of 
the  sea  on  the  coasts  of  Great  Britain  and  Ireland.  Fach 
little  village  has  experienced  its  terrible  tragedies  arising 
out  of  the  fateful  work  of  those  who  draw  their  daily  bread 
from  out  the  waters. 

Holland,  the  cradle  of  fishcry  enterprize,  can  of  course 
boast  of  its  fishwives  ;  the  fishing  villages  on  the  sea  board 
of  the  German  Ocean,  as  well  as  those  on  the  coast  of  the 
Zuyder  Zee,  are  well  worth  a  visit  from  the  curious.  The 
fisher  quarter  of  Schevening  is  exceedingly  quaint  and 
peculiar,  and  the  fishwives  of  Holland,  and  Belgium  as 
well,  are  just  as  peculiar  as  those  of  the  French  or  Scottish 
coasts,  having  their  own  specialties  of  living,  and  being 
largely  imbued  with  the  familiär  superstitions  of  their 
crafL  We  cannot  say  if  a  Dutch  fishwife  can  find 
•*  tongues  in  trees  "  or  "  books  in  the  running  brooks,"  but 
ve  do  know  that  she  can  read  the  clouds  and  interpret  the 
mists  that  veil  the  heavens  :  and  the  wailing  of  the  water- 
fowl  or  the  plaintive  cry  of  the  curlew  will  raisc  a  vein  of 


superstition  that  cannot  be  allayed  except  by  ccssation 
from  work.  The  Dutch  fisherman  lias  evcr  the  recollection 
of  a  crowd  of  dcath-deaÜng  disasters  upon  his  memory  as 
he  lazily  whistles  for  a  wind  or  raurmurs  a  prayer  to  hush 
die  rising  breeze.  The  fishenvives  of  Holland  are  excced- 
ingly  industrious :  they  carry  the  fish  caught  by  their 
husbands,  brothers  or  sons  to  market,  and  negotiaie  the 
sales.  The  work  of  the  husband  is  finished  as  soon  as 
he  comes  on  shore,  the  work  of  the  women  then  com- 
mences.  The  wives  undei^o  great  labour,  and  take  mudt 
pains  to  render  it  remunerative ;  but  the  fishenvomcn 
of  South  Holland  do  not  look  so  happy  or  prosperous  as 
their  sisters  located  on  the  shores  of  the  Zuyder  Zee,  who, 
as  a  rule,  are  in  a  far  more  flourishing  conditioa.  At 
Moniekendam,  and  on  the  opposite  Island  of  Marken,  the 
fishcr  people  aflbrd  ample  scope  for  study  and  portraiture. 
They  are  quaint  in  tlieir  dress,  peculiar  in  iheir  manners,  and 
exceedingly  simple  and  pious.  The  men  of  Marken  are 
very  temperate,  are  the  finest  sailors  in  the  world,  and  live  to 
a  good  agc,  The  colony  of  fisher  folk  established  therc  U 
similar  to  some  of  those  in  Scotland :  it  is  a  kind  of  famil/ 
Community,  like  that  of  Newhaven  near  Edinbui^h.  The 
pcople  intermarry  each  with  the  other,  and  thus  bcgcC 
habits  as  stereotyped  in  many  respccls  as  those  of  thi 
Chinese,  or  the  nest-buildlng  birds  of  the  air,  Their  wani 
being  few  and  simple,  and  the  temptationstoexpcndmoDc; 
rare,  the  people  of  the  very  remarkable  island  of  Marki 
happily  find  themselvcs  passing  rieh. 

The  Dutch  fishcrs  are  always  at  work  whcn  wind  a 
tide  are  suitable,  and  that  they  fish  for  other  markets  ih 
their  own  is  well-known  ;  they  send  us  a  liberal  sharc 
their  catch  in  the  shape  of  Turbot,  Eels,  &c.  Even  so 
back  as  half  a  Century  ago,  wc  paid  thcm  ncarly  jf  lOO^OOO 
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annum  for  the  "  Aldermanic  fish/*  and  the  lobsters  of  which 
the  sauce  was  made.  The  Dutch  eure  their  herrings  on 
board  of  their  fishing  luggers,  which  industry  keeps  the 
iishennen  very  busy,  the  Dutch  cured  herring  are  very  fine, 
they  are  pickled  with  the  crown,  gut  left  in  them,  and  are 
much  relished.  The  **  busses  '*  remain  at  the  fishing  all 
the  season,  the  fish  being  collected  from  the  fleet  by  small 
steamers  or  "  Yagers  "  as  they  are  called,  which  bear  them 
rapidly  to  port,  and  the  herrings  which  first  come  to  hand 
of  the  year's  fishing,  are  highly  esteemed  and  command  a 
high  price,  a  barrel  specially  prepared  being  sent  for  the  use 
of  the  royal  family.  In  former  times  a  substantial  reward 
was  always  bestowed  on  the  fishers  who  were  earliest  in  the 
market  with  their  herrings. 

We  have  not  space  in  which  to  describe  even  in  the  briefest 
possible  manner  all  the  foreign  fisheries,  but  by  way  of 
giving  variety  to  these .  memoranda,  we  may  here  indicate 
the  labour  which  is  incidental  to  one  phase  of  the  cod 
fishery  of  the  Lofoten  Islands,  namely, "  the  gill  net  fishery," 
and  we  hope  that  mode  of  taking  cod-fish  will  be  introduced 
by  our  own  fishermen  who  are  so  often  put  to  straits  forthat 
expensive  property  of  their  work — bait,  Gill-net  fishing  for 
cod  is  a  Norwegian  industry  of  considerable  antiquity,  it  is 
reputed,  at  any  rate,  to  have  been  introduced  as  far  back  as 
1485,  and  is  now  practised  extensively  along  the  coasts  of 
Norway,  but  especially  at  the  Islands  we  have  named,  where 
codat  certain  seasons  resort,  it  is  said,  in  literal  millions,  the 
inward  "  rush  "  of  the  fish  being  hailed  by  those  interested 
with  great  delight ;  it  is  almost  needless  to  say  that  the  time 
of  capture  is  the  spawning  season  of  the  fish.  Gill-net  fish- 
ing is  carried  on  from  open  boats,  each  with  a  crew  of  six  or 
dght  men,  and  carrying  from  sixty  to  a  hundred  nets,  which, 
however,  are  not  all  used  at  once,  the  greater  part  of  them 
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being  held  in  reserve  to  fill  up  the  place  of  those  which  are 
lost  from  accident,  or  which  are  being  dried  after  use. 
About  twenty-five  of  the  nets,  however,  are  fastened  together, 
to  be  sct  by  cach  boat.  These  art  joined  by  being 
riveted  at  top  and  bottom,  and  are  kept  taut  in  the  water 
by  means  of  iron  sinkers,  and  fioats  made  of  hollow  glass, 
and  are  so  arranged  as  to  be  either  close  to  the  bottom,  or 
a  few  feet  from  it.  The  men  at  a  signal  all  start  in  the 
afternoon  to  set  their  nets  in  the  way  dcscribed,  placing 
them  across  the  current,  the  fishermen  usually  returning  to 
the  shorc  after  that  work  has  been  satisfactorily  accomplished. 
Then  after  a  few  hours'  rest,  and  in  the  darkness  of  a  night 
that  may  be  both  stormy  and  bitterly  cold,  the  men  Start 
again  for  the  fishing  ground,  to  gather  in  the  fish  that  may 
have  been  caught.  This  is  botli  exciting  and  hard  work, 
but  it  is  work  which  must  be  accomplished,  no  matter  how 
the  winds  may  roar,  or  the  waves  may  leap.  The  heavily 
weighted  nets  are  i!l  to  haul  on  board,  especially  when  well 
laden  with  fish,  which  happily  they  sometimes  are.  The 
catch,  however,  is  excccdingly  variable,  ranging  from  a  few 
dozens  in  a  day  to  a  few  hundreds  for  each  boat — five 
hundred  fish  is  thought  a  good  take,  and  the  fish  capturcd  in 
this  manner  are  the  very  primcst  of  the  prime,  200  of  which 
will  be  equal  to  350  of  cod  taken  by  the  hooks,  whilst  the 
livers  of  the  gill-captured  fish  yield  morc  Hberally  of  oil  than 
those  which  are  takcn  by  means  of  tlie  trawl. 

These  fishermen  earn  morc  money  at  the  Lofoten  cod- 
fishery  than  their  brethrcu  who  handle  the  lines,  or  manipu- 
latc  the  trawl,  and  in  consequcnce  there  is  a  growing  desirc 
to  prosccutc  that  branch  of  cod  fishing.  It  is  stated  that 
in  187g  there  wcre  2552  boats  engagcd  in  that  style  of 
üshing,  with  crews  numbcring  in  all  14,322  men ;  in  tbc  prc- 
cediag  year  the  total  catch  of  cod  at  the  Lofoten  lisbery 
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numbered  24,660,000  fish,  and  of  that  quantity  upwards  of 
14,000,000  were  taken  in  the  nets.  The  Norwegians  are 
mighty  fishers,  industrious  and  careful,  possessing  all  the 
virtues  of  their  fellows  in  other  countries  ;  the  fisher  folk  of 
Norway  number  eleven  per  cent  of  the  population,  about 
80,000  persons  being  employed  in  getting  in  the  harvest  of 
the  sea. 

Much  Gurions  information  about  the  social  condition  of 
the  Chinese  fishermen,  and  the  economy  of  the  fisheries,  so 
far  as  the  use  of  gear  is  concerned  is  contained  in  "  the 
Yellow  Book,"  or  catalogue  of  the  Chinese  collection  in 
the  Fishery  Exhibition.  We  shall  not,  however,  spoil  the 
interest  of  what  is  told  by  any  attempt  at  abridgment— it 
would  require  indeed  a  book  as  large  as  this  to  contain  all 
that  might  be  said  descriptive  of  the  Chinese  and  Oriental 
fisheries,  such  as  the  peari-diving  industry  of  Ceylon,  and  the 
sponge  and  coral  fisheries  of  tropical  seas. 
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SUMMARY.     CONCLUSION. 


From  the  details  which  have  been  givcn  in  the  preceding 
pages,  the  rcader  will  have  leamed  that  no  fisherman  is 
able  to  rule  his  ways  of  Ufe,  or  govem  hls  daily  work  after 
the  fashions  of  our  land  industries.  Thosc  who  work  in 
factories,  membcrs  of  the  building  trades,  and  persons  who 
follow  similar  occupations,  can  regulate  their  hours  of 
labour,  so  as  to  begin  and  leave  off  work  at  fixed  periods, 
and  to  eat  their  food  at  fixed  hours.  Not  so  the  poor 
fisherman,  who  is  a  slave  to  the  winds  and  the  waves:  he 
niust  wait  tili  the  passing  storm  has  exhausted  its  fury,  and 
the  waters  have  become  comparatively  calm,  beforc  he 
dare  venture  in  his  boat  frora  the  harbour,  in  order  to 
enrich  the  national  commissariat  with  the  "  bounty  of  the 
waters,"  and  tarn  the  daily  bread  reqiiired  by  his  wife  and 
little  ones.  And  even  when  hc  reaches  the  seat  of  his 
labour  he  tnay  in  vain  cast  his  lines  into  the  water.  Hc 
cannot  compel  the  fish  to  swallow  his  Iure,  they  may  not  in- 
deed  be  in  that  part  of  the  waters  into  which  for  the  timc  hc 
has  dipped  his  nets,  so  the  disappointed  fishers  frcqucntly 
return  from  a  toilsome  joumey  no  richer  than  whcn 
thcy  sprcad  their  sali  to  the  favouring  winds  two  or  thrcc 
days  prcviously.  It  is  curious  that  mcn  who  have  l>cen  alt 
their  lives  at  the  busincss  will  timc  and  again  ful  lo  hit 
upon  the   fish.     Thcre   are  no  certain  ruics,  howcvcr,  by 
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which  they  can  be  found,  and  he  would  be  a  shrewd  fisher- 
man  who  always  obtained  miraculous  draughts.  As  we 
have  shown,  herring  fishing  is  very  much  of  a  lottery ;  of 
two  boats  which  may  side  by  side  be  plying  their  trade, 
one  may  find  a  hundred  barreis  of  fish  in  its  train  of  netting, 
while  the  other  may  not  capture  a  hundred  herrings !  So 
in  line  fishing  and  in  trawling,  the  fortunes  of  the  catch  are 
upon  occasions  singularly  varied,  huge  piles  of  the  fruit  of 
the  sea  may  fall  into  the  nets  of  Tom,  whilst  Dick  may  also 
obtain  a  share  of  the  finny  spoil,  but  poor  Harry  in  vain  woos 
fortune  on  the  deep — never  a  fish — round  or  flat,  comes- 
near  his  machinery  of  capture,  no  gigantic  member  of  the 
Gadidae  family,  no  aldermanic  turbot  rewards  his  zealous 
labours. 

''Why,"  it  is  being  asked  in  various  quarters,  "should 
we  accord  our  sympathies  to  fishermen  in  a  greater  degree 
than  to  other  men,  who  gain  their  bread  by  the  sweat  of 
their  brow  ? "  That  is  a  question  which  it  is  not,  we  think, 
difficult  to  answer.  Fishing  is  an  industry  by  itself,  and  those 
who  woo  fortune  on  the  waters  but  seldom  find  it ;  fishing 
being  a  perilous  occupation,  which  yields  but  an  unsteady 
reward.  It  has  been  said  by  economists  of  the  Gradgrind 
school,  that  "no  man  is  compelled  to  fish,"  which  is  a 
truism,  but  if  the  advice  implied  in  the  sneer  were  to  be 
taken,  it  would  bode  no  good  to  the  country.  Happily,  it 
is  advice  that  never  will  be  taken,  there  have  been  fishers 
on  the  sea  since  the  miraculous  draughts  were  taken  from 
the  waters  of  Galilee,  and  there  will  be  fishers  probably  for 
centuries  to  come,  fishing,  we  hope,  under  improved  condi- 
tions.  At  the  present  time  the  fishing  population  is  still 
largely  leavened  by  men  who  are  descendants  of  hereditary 
fishermen,  and  who,  as  well  as  their  fathers  before  them,  have 
known  no  other  occupation — it  is  an  occupation  with  which 
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their  lives  have  been  mingled,  and  which  they  could  not 
change  if  they  were  willing.  A  frcquent  charge  made 
agaiust  fishcrmen  is  tKat  they  are  lazy  and  extravagant, 
living  when  they  have  the  chance  a  riotous  life,  The  chai^e 
is  a  strained  oae.  As  has  been  indicated,  they  cannot 
regulate  their  hours  of  work  by  the  sounding  of  a  factory 
bell,  they  can  only  go  to  sea  when  the  condition  of  the 
water  is  favourable,  and  when  men  have  had  a  continuous 
spell  of  work,  lasting  from  sixteen  to  sixty  or  scventy  hours, 
they  require  corresponding  resL  No  fisherman  has  the 
privilege  of  an  eight  hours'  day,  like  the  well-timed 
mechanic  or  factory  worker ;  nor  has  any  fisherman  a  share 
of  tbose  amcnities  which  fall  to  the  working-class  popula- 
tion  of  towns  ;  no  Institutes  or  cheerful  clubs  ;  no  well-filled 
libraries.  The  dwelling  places  of  many  of  the  fisher  people 
are  of^en  remote  from  the  haunts  of  civilisation,  in  hatnlets 
that  arft  utterly  destitute  of  any  means  of  spreadins  know- 
ledge,  and  when  the  fishermen  congregatc  at  the  larger 
fishing-ports  their  work  is  a  work  of  emergcncy,  which  has 
to  be  prosecuted  with  great  rapidity,  and  admits  of  notime 
of  recreation. 

The  heroism  of  such  a  Hfe  as  is  led  by  our  fishermen 
from  day  to  day  all  the  year  round  has  never,  wc  t]iink, 
been  so  much  apprecialed  as  it  should  be,  The  dangers 
of  the  deep  are  proverbial,  and  of  thcsc,  the  toilers  of  ihe 
sea,  who  bring  to  land  such  a  magnificent  contiibution  to 
the  national  commissariat  have  a  futl  share,  the  dangcr 
being  not  a  little  aggravated  by  the  want  of  good  harbours, 
The  value  of  the  food  which  is  annuallybrought  to  us  from 
the  walers  has  been  cslimated  at  various  large  sums — 
ranging  from  five  to  fourteen  millions  Sterling,  and  taking 
evcn  the  smaller  figure,  it  betokens  an  amount  of  cnterprise 
and  work  which  is  not  a  little  remarkable — it  is  so  mucb 
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wealth  to  the  nation  got  at  first  band — for  which  we  are  in- 
debted  to  the  fishermen.  At  the  very  least  there  are  on 
the  coasts  of  the  United  Kingdoms  half  a  million  persons 
dependent  on  the  fisheries  for  the  necessaries  of  life  which 
they  obtain,  and  it  is  their  hard  fate  that  only  by  unceasing 
work  can  the  fishers  keep  up  their  homes,  and  feed  and  clothe 
their  children,  who,  along  with  their  mothers,  are  called  upon 
to  share  the  daily  round  of  labour,  to  take  part  in  the  toil- 
some  work  of  net  shooting  and  hauling,  or  of  baiting  the 
hooks^  and  who  in  the  end,  by  means  of  this  coinbined  in- 
dustry,  often  do  not  eam  the  wages  of  a  Single  well-employed 
mechaniCy  who  pursues  his  vocation  on  the  dry  land,  in  a 
comfortable  Workshop,  with  abundance  of  light  and  heat 
at  his  own  command. 

It  is  not  every  labouring  man  who  could  be  a  fisher- 
man  evcn  if  he  were  to  try,  fishing  is  a  business  which 
requires  experience,  and  can  only  be  acquired  by  training, 
so  that  our  best  men  in  this  department  of  industry  are 
those  who  are  hereditary  fishermen.  These  only  have  in 
the  largest  measure  the  properties  of  endurance  and  skill 
which  must  ever  be  incidental  to  their  peculiar  occupation. 
The  fisherman  must  not  only  have  physical  strength,  he 
must  have  moral  courage  as  well,  for  at  every  hour  of  the 
day  he  knows  he  is  fighting  for  his  life.  Whilst  his  hand 
must  be  occupied  on  sail  or  line,  his  mind,  too,  must  be 
actively  at  work  gathering  those  scraps  of  knowledge  which 
are  constantly  required  for  the  prosecution  of  his  business, 
and  by  means  of  which  he  is  endowed  with  that  cunning 
and  skill  which  he  finds  so  necessary. 

It  is  not  alone  the  contribution  made  by  our  fishermen 
to  the  national  commissariat,  that  falls  to  be  considered  in 
connection  with  our  fishing  fleet.  Other  benefits  accrue  to 
the  nation  which  cannot  be  ignored  in  a  work  like  this; 
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sketchy  and  unfUled  up,  as  it  may  appear ;  tbe  building  of 
newboats,  and  the  repair  of  those  now  in  use,  the  weaving 
of  nets  and  the  manufactiire  of  sails  afford  remunerative 
laboiir  to  hundreds  of  persons.  The  bringmg  of  salt  and 
barrel-wood  to  the  curing  stations,  and  the  exporting  of  the 
fish  to  foreigD  places,  also  affords  employment  to  those  en- 
gaged  in  that  linc  of  business.  Nor  is  tlic  moncy  eamed  by 
our  fishermaii  hid  away  in  a  napkin  ;  it  is  at  once  put  in 
circulation,  and  all  manner  of  tradcspeople  feel  the  benefit 
thereof,  the  owners  of  their  cottages  and  houses, — raany  of 
these,  and  we  regret  to  havc  to  State  the  fact,  being  in  a 
most  unsanitary  condition — derive  their  rent,  whilst  the 
baker,  the  butcher,  and  the  dothier,  find  their  tills  swelied 
by  the  money  of  the  fisher-folks.  Therc  are  few,  indeed, 
who  do  not  directly,  or  indirectly,  derive  some  benefit  from 
the  "  Har\est  of  the  Sea." 

In  penning  thesc  remarks  wc  havc  iio  idea  of  going 
against  the  usual  dictates  of  polilical  economy.  We  know 
that  mcn  are  not  "  forced  to  fish  "  against  their  wills.  But, 
as  has  been  shoun,  many  of  these  men  know  no  belter, 
having  been  born  to  the  business — never  in  fact  having  had 
an  opportunity  of  trying  their  fortunes  at  anotlier  trade. 
It  has  been  asscrted  by  public  writers  and  economists  that, 
fish  being  so  dear,  fishcnnen  must  eam  a  great  deal  of 
moncy ;  but  that  rcasoning  does  not  avail  with  those  who 
are  behind  the  sccnes.  It  is  too  often  but  a  very  scanty 
share  of  the  price  which  the  public  pay  for  the  ptoducc  of 
the  sea  that  actually  falls  to  the  sharc  of  the  fishcrmcn. 
who  incur  all  the  dangers  incidental  to  its  capture.  Still 
the  public  are  the  gainers ;  they  derive  a  large  omount  of 
wholcsome  food  from  the  unfathomed  caves  of  occao,  the 
salc  of  which  helps  in  some  dcgrce  to  kccp  down  the  price 
«f  butchers'  mcat    And  to  some  cxtcnt  the  fishing  intercst 
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is  of  use  to  the  State,  as  it  provides  a  hardy  population  of 
sailors  from  which  the  mercantile  navy  is  occasionally 
recniited,  and  from  which  our  ships  of  war,  were  they  not 
nowadays  chiefly  manned  by  mechanics,  in  the  persons  of 
their  engineers  and  stokers,  might  obtain  a  supply  of  sailors. 
It  may  be  said  of  our  fishing  craft  generally  that  they 
afford  a  fine  training  in  habits  of  industry  and  discipline 
to  thousands  of  persons  who  in  after  years  season  the 
population  with  that  independence  of  character  and  that 
love  of  personal  liberty  which  is  so  desirable  for  a  free 
people;  and  it  is  a  pitiful  circumstance  that  in  so  many 
instances  a  lifetime  of  arduous  labour  should  only  end  in 
abject  poverty  ;  it  is  sad  to  find,  as  not  infrequently  happens, 
that  many  a  man,  whose  everyday  heroisms  would  in  some 
other  calling  have  made  him  famous,  has  landed  in  the  days 
of  his  old  age  in  the  workhouse. 

We  cannot  prophesy  with  any  certainty  as  to  the  future 

of  our  fisheries,  but  it  may  be  predicted  that  steam-fishing 

craft  of  all  kinds  will  come  more  into  use  than  has  hitherto 

been  the  case ;  and  if  that  should  happen,  it  will  in  some 

degfree  better  the  position  of  the  fishermen.    With  steam 

power  they  will  be  able  to  accomplish  their  work  with  a 

greater  degree  of  speed,  and  will  also  be  better  able  to 

battle  against  the  Clements  with  which  they  have  to  con- 

tend.     Occasional  dread  catastrophes  occur  every  now  and 

then  to  our  fishing  fleets  ;  they  are  of  kin,  in  their  suddenness 

and  terrible  fatalities,  to  the  explosions  which  take  place 

in  our  coal  mines  ;  and  at  such  periods  the  aid  of  the  chari- 

table  is  demanded  for  widows  and  orphans.     It  is  not  our 

purpose  to  say  one  word  that  would  freeze  the  fountains  of 

benevolence,  but  is  it  not  time  that  the  fisher  folk  should  ac- 

cumulate  a  fund,  to  be  in  readiness  for  such  times  of  need  ? 

In  some  fishing  communities  there  are,  we  know,  "friendly 
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societies"  that  offer  aid  to  the  distressed,  that  give  a  sum  for 
funeral  expenses  and  an  aÜowance  in  periods  of  slckness  ;  a 
small  payment  implies  the  right  to  such  help  as  has  been  ar- 
rangcd  for.  But,  gratcful  as  such  aid  may  bc  in  a  timc  of  need. 
it  is  not  enough  ;  and  for  such  a  body  of  men  as  the  British 
fishermen  to  bc  appealing  on  every  occasJon  of  calamity  for 
eleemosynary  aid  is  anything  but  scemly.  If  they  could 
but  learn  to  appreciate  the  power  of  the  pence,  they  would 
find  that,  with  a  small  weekly  contribution  from  the 
hundred  thousand  persons  who  are  regulär  fishers  such  a 
sum  would  in  the  course  of  three  or  four  years  bc  accumu- 
lated  as  would  set  up  anew  their  wrecked  boats,  provide 
for  the  widow,  and  educate  the  fatherless.  We  would 
say  to  the  fisher  folk,  Do  this  yoiirselves  ;  have  your  own 
accumulated  funds  managed  by  your  own  people,  One 
penny  per  weck  from  each  one  of  a  hundred  thousand 
persons  would  produce,  roughly  speaking,  a  sum  of  over 
twenty-one  thousand  pounds  per  annum  which  would  be 
more  than  ample  for  all  that  will  ever  bc  required  of  it 

It  is  not  the  business  of  the  writer  to  do  more  than 
indicate  that  such  a  schemc  is  quite  practicable ;  the 
details  may  be  worked  out  at  leisure,  but  the  sooner  the 
better.  It  might  even  be  taken  in  band  in  conjunction, 
perhaps,  with  the  issuing  of  a  licence  to  all  fishermen,  by  some 
of  our  govemmcnt  departments.  \Vc  have  a  govcmment 
which  sends  our  teJegrams,  forwards  our  letters,  carries  our 
parcels,  takes  care  of  our  savings,  and  scUs  us  annuities  ; 
why  should  it  not  arrange  to  assure  the  livcs  of  our  fisher- 
men and  to  replacc  thcir  boats  when  they  arc  destroyed 
by  the  storm  ?  A  small  sum  chargcd  annually  for  a 
"licence  to  fish"  would  provide  all  the  funds  which  arc 
necessary.  Five  Shillings  a  year  from  forty  thousand  Jishcr- 
men  would  amount  to  ten  thousand  pounds  per  annum — 


THEIR  ROUND  OF  LIFE  AND  LABOUR.  8i 

all  that  might  be  necessary.  With  such  a  sum  and  its  accu- 
mulations  to  fall  back  upon,  fishermen  would  be  indepen- 
dent  of  the  bestowal  of  public  charity.  We  know  that 
associations  of  different  kinds  have  of  late  years  been  or- 
ganized  for  the  insurance  of  fishing  gear,  chiefly  the  boats, 
and  smack  owners  have  joined  their  forces  in  this  direction. 
We  should  be  glad  to  see  the  fishermen  acting  in  combina- 
tion  to  obtain  both  a  provision  for  accidents  of  all  kinds, 
but  for  the  time  of  old  age  as  well. 

We  ofTered  recently  in  the  pages  of  a  populär  peri- 
odical,  the  foUowing  Suggestion  for  the  benefit  of  the 
Scottish  fishermen.  "There  is  another  way  of  solving 
the  question  of  how  the  fisher-folk  might  provide  for  a 
rainy-day.  Taking  the  herring-fishery  as  the  typical  fishery 
of  Scotland,  an  industry  at  which,  during  some  portion  of 
the  year,  every  unit  of  the  fishery  population  assists,  we 
may  State  that  the  value  to  the  fishermen  of  the  herrings 
which  they  capture  can  scarcely  be  less  than  two  millions 
of  pounds  Sterling  per  annum.  A  million  barreis  at  least 
are  cured,  and  large  quantities  of  herring  are  caught  in  ad- 
dition,  and  sold  fresh.  Accepting  the  value  of  the  fish  to 
their  captors  as  being  two  millions  Sterling — a  barrel,  it  may 
be  stated,  contains  about  seven  hundred  and  fifty  fish,  and 
these,  at  the  price  of  a  half-penny  each,  come  to  a  sum  of 
thirty-one  Shillings  and  threepence  ;  so  that  the  figure  we 
have  given  is  by  no  means  an  exaggeration — is  it  too  much 
to  ask  pf  the  fishermen  that  they  should  devote  a  sixpence 
of  the  price  obtained  for  each  barrel  to  insurance  of  boats 
and  lives  ?  How  much  do  a  million  sixpences  come  to  t 
A  million  sixpences  amount  to  the  very  handsome  total  of 
twenty-five  thousand  pounds ;  a  far  larger  sum  than  would. 
one  year  with  another,  be  required ;  so  that  to  all  appear- 
ance,  an  assessment  of  threepence,  or  at  the  most  fourpencc, 
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per  barrel  on  the  cured  fish  alone  would  yield  all  that  is 
necessary  to  replace  boats  and  fishing-gear  in  times  of 
adversity,  The  Scottish  Fishery  board — the  usefulness  of 
vs'hich  is  sometimcs  called  in  question  both  in  partiament 
and  elsewhere — might  be  intrusted  with  the  collection  of 
the  money.  The  Board  has  already  in  active  work  an 
I  irganisation  for  collecting  the  fces  ob  cvery  barrel  of 
herrings  that  is  branded  ;  it  would  not  be  difficuU,  there- 
fore,  for  the  officers  of  the  Board  to  collect  whatcver  suni 
niay  be  agrced  upon  from  the  fishermen."* 

In  making  such  suggcstions  wc  will  probably  be  met  by 
the  answer,  that  fishery  boards,  with  whom  would  rest 
the  business  of  collection,  have  not  the  power  to  intcr- 
fere  in  these  matters ;  but  the  power,  we  fancy,  will  not 
bo  ill  to  procure.  In  Ireland,  as  has  been  shown,  the 
fishery  inspectors  carry  on  simiJar  worW,  they  administcr 
a  fishcrmen's  loan  fund,  which  has  bccn  productivc  of 
good  by  enabling  persons  to  obtain  boats  and  fishing  gear 
>vho  could  not  otherwise  have  obtained  it.  There  are 
■  ither  means  by  which  fishcrmen  may  providc  a  fund  for 
ihe  proverbial  rainy  day ;  other  dcviccs  might  easily  bc 
lallen  upon,  but  we  daresay  it  will  bc  found,  in  this  as  in 
other  matters,  that  the  simplcst  mcans  are  best. 

Some  unkind  remarks  have  rccently  been  made  rcgardir^; 
ihc  want  of  intclUgence  shown  by  fishermen  in  followmg 
thcir  calling.  Thcy  are  accuscd  of  knowing  nothing,  or  at 
least  very  little,  about  the  natura!  history  and  habits  of  ihc 
animals  thcy  capture  ;  the  accusation  is  most  graluitous, 
si;cing  that  it  is  by  means  of  thcjr  knowicdgc — bc  it  much 
or  little — that  we  obtain  all  the  fish  which  are  brougbt  to 
ntarket  Thcwriter  in  his  timc  has  passcd  manyda}>s  with 
the  fishcr  folk,  and  has  found  thcm  with  rcgard  to  tliur 
'•  Ch-imbcrs's  Journal,"  Kt-by.  i8,  1881, 
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occupation  just  about  as  intelligent  as  others  of  the  working 
class  with  whom  he  has  been  brought  into  contact,  and  with 
far  more  natural  shrewdness,  and  no  men  are  more  ready 
in  a  time  of  peril  to  do  all  they  know  to  save  a  life. 
Now  that  the  means  of  education  have  reached  even  the 
remotest  fishing  villagcs,  we  shall  soon  find  the  rising 
generations  of  fishermen  upsides  with  their  more  leamed 
brethren  ofthose  inland  towns  which  have  provided  Hterary 
institutes  and  free  libraries  for  behoof  of  the  artisans 
and  labourers  who  inhabit  them,  and  many  of  whom  a 
few  years  ago  were  as  ignorant  as  our  fishermen  arc 
accused  of  being  to-day. 

With  improved  harbour  accommodation  and  more  steam 
power  to  aid  them  in  their  business,  and  both  of  these 
'*  wants  "  we  are  pleased  to  know  are  in  course  of  being 
gradually  supplied,  the  fisher  folk  of  all  grades  will  find 
their  condition  ameliorated  and  their  future  looking  brighter. 
We  heartily  wish  them  more  of  the  sunshine  of  life  and  less 
of  its  storms :  they  have  been  at  all  times  a  gallant,  al- 
though  a  peculiar  people,  and  now  that  attention  has  been 
roused  to  their  condition,  we  trust  their  earnings  will  be 
increased  and  their  sanitary  surroundings  improved,  and 
that  the  dangers  attending  their  calling  will  be  fewer  in  the 
future  than  they  have  been  in  the  past :  in  that  hope  we 
close  this  imperfect  record  of  "  the  round  of  fisher  life  and 
labour." 
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CHAPTER  I. 

Importance  of  the  Salmon  Fisheries — Former  abundance  of  Salmon 
— Salmon  in  the  Thames — Present  Value  of  the  British  Sahnon 
Fisheries — A  Saknon  River  under  Natural  Conditions — ^Abundance 
of  Salmon  in  American  Rivers. 

The  great  interest  which  has  more  or  less  for  the  last 
six  centuries,  or  even  longer,  centred  round  the  Salmon 
Fishery  question  is  due  to  two  causes  : — first,  to  the  esteem 
in  which  the  flesh  of  the  salmon  has  always  been  held  ;  and, 
second,  to  the  necessity  for  protecting  the  fisheries  against 
the  continually  increasing  array  of  interests  inimical  to  them 
with  which  they  have  become  surrounded,  and  which  have 
from  time  to  time  threatened  their  existence. 

Distributed,  roughly  speaking,  over  the  greater  part  of 

the  Northern  Hemisphere  lying  north  of  35°  the  salmon  of 

different   countries,  and  even   of  different   rivers,  present 

marked  peculiarities,  according  to  the  temperature  of  the 

water,  the  nature  of  their  food,  and  other  local  circum- 

stances.     The  salmon  of  the  British  Islands  have  always 

had  the  reputation  of  excelling  in  quality  those  of  any 

other  country;  and  until  neglect  and  abuse  had  brought 

them    to   the  verge   of  extinction,  and    before    the   pro- 

gress  of  settlement   in   the    New  World  had  opened   up 

the  vast  wealth  of  fish  of  the  North  American  continent, 

they  probably  held  the  first  place  in  point  of  numbers  as 
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weü.  These  Islands,  indeed,  watered  by  numberlcss 
moderately  rapid  streams,  with  gravelly  beds  and  capa- 
cious  cstuaries,  and  surrounded  by  seas  teeming  with  just 
such  living  creaturcs  as  form  the  favourite  food  of  ihe 
salmon,  would,  if  only  the  natural  characteristics  of  the 
rivers  could  be  restored,  still  rank,  area  for  area,  second 
to  no  salmon-producing  countrj'  in  the  world. 

What  the  salmon  fisheries  of  this  country  were  in  times 
past  may  be  partly  gathered  from  old  records,  and  may  be 
partly  imagined  after  a  comparison  of  their  condition 
within  living  meniory  with  their  condition  now.  Take  the 
Thames  for  cxample.  The  old  legend  which  connects  the 
dcdication  of  Westminster  Abbey  with  the  salmon  fisheries 
of  the  Thames  is  worth  recalling  here.  According  to  the 
Version  given  by  the  late  Dean  Stanley  in  his  "  Historical 
Memorials  of  Weslminister  Abbey,"  "It  was  on  a  certain 
Sunday  night  in  the  reign  of  King  Sebert.  the  eve  of  the 
day  fixed  by  Mellitus,  first  Bishop  of  London,  for  the 
consecration  of  the  original  monastery  in  the  Isle  of  Thoms, 
that  a  tisherman  of  the  name  of  Edric  was  casting  his  nets 
from  the  shore  of  the  Island  into  the  Thames,  On  the 
olher  side  of  the  river,  where  Lambeth  now  Stands,  a  briglit 
light  attracted  his  nolicc.  He  crossed,  and  found  there  a 
venerable  personage,  in  foreign  attire,  calling  for  some  one 
to  ferry  him  over  the  dark  stream.  Edric  conscntcd.  The 
stranger  landed  and  proceeded  at  oncc  to  the  church, 
Standing  ready  for  its  impending  consecration.  The  aif 
suddenly  became  bright  with  a  cclestial  üplendour.  The 
building  stood  out  clcar,  without  'darkncss  or  shadow.'  A 
host  of  angels  dcsccnding  and  reasccnding  wilh  aweet 
oduurs  and  flaming  candles  assistcd,  and  the  church  was 
dedicatcd  with  the  usual  solemnilics.  The  fisheniun 
remained  in  his  boat  so  awc-struck  by  the  sight  that  when 
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the  mysterious  visitant  returaed  and  asked  for  food  he  was 
obliged  to  reply  that  he  had  caught  not  a  Single  fish. 
Then  the  stranger  revealed  his  name.  *  I  am  Peter,  keeper 
of  the  keys  of  Heaven.  When  Mellitus  arrives  to-morrow 
teil  him  what  you  have  seen  and  show  him  the  token  that 
I,  St.  Peter,  have  consecrated  my  own  church  of  St.  Peter, 
Westminster,  and  have  anticipated  the  Bishop  of  London. 
For  yourself  go  out  into  the  river ;  you  will  catch  a  plentiful 
supply  of  fish,  whereof  the  larger  part  shall  be  salmon. 
This  I  have  granted  on  two  conditions,  first,  that  you  never 
again  fish  on  Sundays ;  secondly  that  you  pay  a  tithe  of 
them  to  the  Abbey  of  Westminster.' "  Whether  or  not  dis- 
obedience  to  the  injunctions  of  the  saint  has  had  any  share 
in  the  combination  of  causes  which  have  led  to  the  general 
result,  it  is  certain  that  the  "  plentiful  supply  of  fish,  whereof 
the  larger  part  shall  be  salmon,"  is  no  longer  to  be  obtained 
in  the^hames.  This  grand  river  does  not  at  the  present 
moment  contain  a  Single  salmon ;  yet  so  recently  as 
the  beginning  of  the  present  Century — when  a  Single  net- 
maker  in  Fenchurch  Street  is  said  to  have  been  paid;^8oo 
a  year  for  salmon  nets  to  be  used  in  the  Thames — it  was 
nothing  unusual  for  twenty  salmon  to  be  taken  at  a  Single 
haul  in  Chelsea  Reach.  Again,  a  fisherman  stated  in  evi- 
dence  before  the  Royal  Commission  on  Salmon  Fisheries 
in  1861  that  so  recently  as  1820  he  frequently  took  "some 
hundreds  "  of  salmon  at  Laleham,  where  a  boy  in  a  ferry- 
boat  used  to  take  60  or  70  a  day  with  a  rod  and  line, 
which  he  hung  over  his  boat  while  plying  to  and  fro 
across  the  stream.  The  same  witness  deposed  to  having 
Seen  "  twenty  salmon  lying  dead  "  after  spawning  "  along 
the  course  of  a  hedge  not  more  than  200  yards  long." 
Another  witness  handed  in  documents  showing  that  from 
15  to  66  salmon  were  taken  nearly  every  year  between 
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1794  and  1814  at  Boulter's  Lock  near  Taplow,  and  that  tcn 
years  later  the  "  last  salmon  "  was  taken  at  this  fishery. 
In  1816,  however,  6  cwt.  of  salmon  were  takcn  in  thc 
River  Lea. 

In  the  Wear,  again,  which  is  now  serlously  poUuted, 
and  has  by  other  causes  been  almost  denuded  of  fish, 
salmon  were  at  one  time  abundant  In  1348,  the  monks 
of  the  Priory  of  Finchdale,  near  Durham,  according  to 
ancient  documents,  after  supplying  their  own  wants,  soId 
salmon,  the  produce  of  their  fishery,  to  the  value  of 
£(^  I2S.  %ii.  How  many  fish  this  sum  represented  may  be 
gathered  from  the  fact  that  there  is  an  entry,  made  at  the 
same  time,  of  the  purchase  by  these  same  monks  of  a 
bull  and  three  cows  for  £l  12S.  In  1439  they  sold 
£$g  6s.  Sii.  north  of  salmon,  and  in  1530  they  seid  to 
the  convent  of  Durham  alone  396  salt  salmon  and  38  salt 
grilse.  In  1532  the  convent  of  Durham  brought  from 
other  persona  in  the  neighbourhood  550  fresh  salmon,  at 
prices  ranging  from  6s.  to  Ss.  per  dozen. 

Instantes  like  thesc  might  bc  multiplied,  but  enough  has 
been  said  to  show  how  vastiy  more  productive  of  salmon  our 
rivers  must  have  been  in  olden  times  than  they  are  now. 

Their  present  condition,  however.  is  a  marked  iraprove- 
ment  upon  the  State  of  things  that  prevailed  a  quarter  of  a 
Century  ago,  and  may  be  said  to  bear  somewhat  the  same 
rclation  to  their  State  prior  to  1861,  when  the  existing  laws 
for  their  protection  came  into  forcc,  as  their  natural 
capabilities  bear  to  their  actual  productiveness.  In  1863 
thc  whole  produce  of  thc  salmon  fisherics  of  England  and 
Wales  was  estimated,  from  data  coUected  by  the  Inspcctors 
of  Salmon  Fisheries,  to  be  worth  no  more  than^i8,O00a 
ycar.  In  1S6S,  after  seven  ycars  of  protection,  their  valuc 
was  calculated  to  have  increased  tO;^  30,000  a  year,  andL 
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linder  the  more  stringent  and  efficient  laws  of  1865  and 
1873,  their  value  has  gradually  improved  tili  it  can  hardly 
be  placed  at  less  than  ;£"  150,000  a  year.   » 

The  fisheries  of  Scotland  and  Ireland,  under  similar 
protection,  have — though  never  reduced  to  quite  so  low  an 
ebb  as  those  of  England  and  Wales — also  revived,  and  the 
gross  produce  of  the  salmon  fisheries  of  the  United  Kingdom 
may  be  put  at  not  far  short  of  thrce-quarters  of  a  million 
Sterling.  It  is  doubtful  whether  this  figure  conveys  an  ade- 
quate  idea  of  the  importance  of  the  salmon  fisheries  of  the 
United  Kingdom  as  a  commercial  industry  and  as  a  valuable 
form  of  property.  For  the  last  fifteen  years  an  average  of 
nearly  3,500  men  have  taken  out  a  licence  to  fish  for 
salmon  with  Instruments  other  than  rod  and  line,  in 
England  and  Wales  alone.  This  figure  does  not  include 
either  all  the  "  hands  "  occasionally  employed  by  the  actual 
holders  of  the  licences,  or  the  number  of  men  employed  by 
private  individuals,  or  a  considerable  number  of  men 
fishing  outside  the  limits  of  the  various  fishery  districts. 
These  omissions  would  probably  bring  up  the  total  to  4,000 
men  employed  in  the  commercial  fisheries  of  England  and 
Wales.  The  Inspectors  of  Irish  Fisheries  estimate  that 
about  9,000  net  fishermen  are  engaged  in  the  salmon 
fisheries  of  Ireland.  For  Scotland,  where  no  licences  are 
necessary,  the  number  cannot  be  put  at  less  than  that 
given  for  Ireland,  so  that  we  have  a  total  of  22,000  men 
employed  directly  for  profit  in  the  salmon  fisheries.  To 
this  number  must  be  added  the  anglers,  of  whom  about 
3,000  in  England  and  2,000  in  Ireland  take  out  licences  for 
salmon  fishing  every  year.  An  estimated  addition  of  5,000 
salmon  anglers  in  Scotland  would  give  a  total  of  10,000 
rod  fishermen  fishing  for  salmon  in  the  United  Kingdom 
every  year.    The  annual  revenue  from  licence  duty  paid  in 
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England  and  Wales  has,  for  the  last  ten  years,  excecded 
an  average  of  jf  7,000,  and  in  Ireland  has  excecded  ;C9rOOO 
a  year  in  the  same  period.  So  that  we  arrive  at  the 
general  result  that,  with  22,ooo  net  fishermen  and  10,000 
anglers  in  the  United  Kingdom,  13,000  of  the  former,  and 
5,000  of  the  latter  thought  it  worth  while  to  pay  between 
them  ;^i6,ooo  for  a  mere  ücence  to  fish  for  salmon ;  the 
remaining  9,000  net  fishermen  and  5,000  anglers  in  Scot- 
land  being  exempt  from  duty.  When  it  is  remembered 
that  these  licences  are  available  over  only  the  limited  area 
of  the  district  in  which  they  are  issued,  the  actual  value  of 
the  fisheries  will  bc  still  more  apparcnt. 

The  value  of  the  nets,  boats,  and  other  gear  of  the 
22,000  net  fishermen  can  hardly  be  cstimated  at  less  than 
;^20  per  man,  which  would  give  a  capital  of  £^^,qco 
invested  in  the  commerdal  fisheries,  while  the  lO.OOO  rods 
atonly£i  a-piece  would  add  another  ^fio.ooo  on  account 
of  capital  invested  in  the  rod  fisheries.  The  ^f  16.000  paid 
annually  in  Hcence  duty,  capitaiised  at  only  tcn  ycars' 
purchase,  would  add  j£  160,000,  and  would  bring  up  the 
total  estimated  capital  invested  in  the  salmon  fisheries 
of  ttie  United  Kingdom  to  jS6io,ooo,  Either  this  is  an 
cxcessive  under-estimate,  or  salmon  fishing  must  be  a  very 
profitable  industry  ;  for,  if  the  22,000  net  fishermen  realised 
only  £13.  weck  each  for  half  the  year,  their  eamings  from 
this  industry  would  amount  to  ^572.000  a  year.  But 
last  year  over  50,000  salmon,  worth,  at  only  los.  each, 
jf2S,ooo,  were  taken  by  about  550  net  fishermen  in  the 
Tyne  alone,  or  an  average  of  nearly  35^.  as  the  weckly 
eamings  of  each  man  for  twenty-six  wceks,  so  that  the 
above  cstimatc  of  £l  a  weck  is  well  within  the  mark.  To 
cstimate  the  value  of  the  catch  of  salmon  by  anglers  it  is 
fair  to  credit  each  rod  with  at  Icast  tliree  salmon  in  the 
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year ;  this  would  give  30,000  fish,  worth,  at  only  lor.  each. 
jß"!  5,00a  But  on  the  Usk  alone  ten  fish  feil  to  each  rod, 
and  on  other  rivers  sport  was  even  better,  so  that  this 
estimate  also  is  palpably  insufficient 

Another  means  of  estimating  the  value  of  the  salmon 
fisheries  of  the  United  Kingdom  is  afTorded  by  the  retums 
of  salmon  sold  at  Billingsgate.  In  1882  there  were  sold  at 
that  market  22,968  boxes  of  salmon  from  Scotland,  1,412 
from  the  Tweed,  4,720  from  Ireland,  and  2,186  from 
England  and  Wales,  or  a  total  of  31,286  boxes  of  an 
average  weight  of  onc  cwL  each.  This,  at  is.  per  Ib., 
would  give  ;f  34,415  as  the  gross  value  of  salmon,  the 
produce  of  the  British  and  Irish  rivers,  sold  at  the  metro- 
politan  market  alone.  But  ;f  25,000  worth  of  salmon  were 
taken  in  the  Tyne  alone,  ;f  7,500  worth  were  taken  in  the 
Sevem  alone,  ;£"  5,000  worth  were  taken  in  the  Dee  alone, 
and  ;f  12,000  worth  were  taken  by  a  single  Company  in  the 
Tweed ;  and  when  it  is  remembered  that  such  great  centres 
of  Population  as  Newcastle,  Carlisle,  York,  Leeds,  Don- 
caster,  Sheffield,  Manchester,  Liverpool,  Chester,  Hudders- 
field,  Bradford,  Birmingham,  Bristol,  Southampton,  and 
Plymouth,  and  others  in  England — to  say  nothing  of  the 
large  centres  of  consumption  in  Scotland  and  Ireland — 
situated  in  the  neighbourhood,  if  not  on  the  banks,  of  the 
most  productive  rivers,  all  afTording  ready  markets  for  the 
sale  of  the  fish  before  it  found  its  way  to  the  metropolis,  it  will 
easily  be  supposed  that  Billingsgate  did  not  receive  one- 
tenth,  perhaps  not  one-twentieth,  of  the  total  quantity 
caught.  The  estimate,  therefore,  which  places  the  value  of 
the  salmon  fisheries  of  the  United  Kingdom  at  about  three- 
quarters  of  a  million  Sterling,  annually,  is  probably  fairly 
accurate.  As  will  be  shown  further  on,  this  sum  by  no 
means  represents  the  quantity  of  salmon  which  our  rivers 
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could  produce  if  their  natural  capabiüties  were  not  handi- 
capped  by  artificial  drawbacks. 

For  Ihe  beau  idial  of  a  salmon  fishcry,  we  must  look 
to  a  country  where  Nature  reigns  suprerae;  wherc  man 
has  not  yet  had  time  or  opportunity  to  interfere  matcrially 
with  her  processes ;  and  where  he  does  not  overdraw  thc 
large  account  which  she  has  placed  to  his  credit  in  her  bank. 
A  few  of  the  streams  in  the  remoter  parts  of  Scotland 
approach  very  nearly  to  this  Standard  :  but  to  see  a  salmon 
rivcr  in  the  fulness  of  its  abundance  we  must  cfoss  thc 
Atlantic  and  visit  the  western  slopes  of  the  Rocky 
Mountains.  There  we  shall  find  the  waters  of  the  Columbia, 
the  Fräser,  the  Sacramento,  thc  Homathco  and  other  rivers 
literaily  swarming  with  countless  hundrcds  of  thousands  of 
salmon. 

Speaking  of  thc  salmon  of  the  River  Fräser  in  his 
werk-  on  "Vaftcouver  Island  and  Brilish  Columbia,"  Mf. 
Matthew  Macfie,  F.R.G.S.,  says : — "At  ccrtain  timcs  the 
Canons  or  gorgcs  of  the  river  are  so  crowded  with  salmon 
that  the  navigation  of  canoes  is  virtually  impeded.  Thc 
Indians  catch  them  with  a  pole,  attached  to  one  end  of  which 
is  a  transverse  piece  of  wood.  Into  this  arc  stuck  tenpcnny 
nails.  Leaning  ovcr  the  gorgc  they  strike  the  nails  into  thc 
fish,  impaling  one  or  two  at  each  dcscent  of  the  pole." 

Again,  the  same  writer says  of  another  river : — "  An  officcr 
in  the  service  of  the  Hudson's  Bay  Company,  who  resided  on 
the  Columbia  River  (Oregon)  for  many  years,  states  that  on 
a  suddcn  falHng  of  thc  waters  the  nunibers  of  salmon  Icft  on 
thc  banks  arc  so  immense  as  to  cause  the  river  to  stink  for 
miles." 

Still  more  rccently  Mr.  Livingston  Stone,  whosc  namc  is 
so  well  known  in  connection  with  fish  culturc  in  thc  United 
Statcü,  describcs  the    enormous  shoals  of  salmon  in  the 
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Sacramento  River.  In  order  to  facilitate  the  capture  of  large 
numbers  of  salmon,  for  the  purpose  of  collecting  their  eggs 
for  artificial  breeding,  Mr.  Stone  erected  a  solid  dam  across 
the  McLeod,  a  branch  of  the  Sacramento  River,  which 
effectually  barred  their  progress  up  stream,  and  he  thus 
describes  the  first  appearance  of  the  salmon  at  this  unwonted 
obstruction : — 

"  It  was  announced  that  the  salmon  were  making  their  first 
assault  upon  the  dam.  It  was  a  sight  never  to  be  forgotten. 
For  several  rods  below  the  bridge  the  salmon  formed  one 
black  writhing  mass  of  life.  Piled  together  one  above 
another  they  charged  in  solid  columns  against  the  bridge 
and  dam,  which  trembled  and  shook  continually  under  their 
blows.  Not  daunted  by  their  repeated  failures  they  led 
attack  after  attack  upon  the  fence,  one  column  succeeding 
as  another  feil  back.  Finding  the  fence  impassable  many 
feil  back  a  little  and  tried  to  jump  the  bridge.  This  some 
succeeded  in  doing,  sometimes  violently  striking  the  men 
on  the  bridge  in  their  leaps,  and  sometimes  actually  jump- 
ing  between  their  feet  For  an  hour  and  a  half  this  fierce 
assault  continued,  when,  exhausted  by  their  efforts  and  dis- 
couraged  by  many  failures,  they  feil  back  to  the  deep  hole 
just  below  the  rapids,  arrested,  for  the  first  time  since  the 
McLeod  River  formed  its  chantiel,  in  their  progress  up 
the  river." 

On  another  occasion  he  says,  speaking  of  the  same  dam, 
rebuilt  for  a  similar  purpose  in  the  following  year : — 

"  The  salmon  were  coUected  in  vast  quantities  below  the 
dam.  There  were  so  many  that  in  a  space  of  20  yards  wide 
by  100  long  I  have  counted  100  salmon  jumping  out  of  the 
water  within  the  space  of  a  minute.  When  one  reflects  that 
this  is  at  the  rate  of  6,000  an  hour  an  idea  can  be  formed  of 
the  great  number  of  fish  collected  there." 


These  arc  no  hearsay  stories,  no  mythical  rumours  of 
the  days  when  apprentices  were  said  to  be  so  surfeited  with 
salmon  that  they  stipulated  with  their  masters  not  to  be 
supplied  with  this  diet  raore  than  a  limited  number  of  days 
a  week.  The  fish  are  there  now,  and  can  be  seen  by  any 
one  who  goes  to  look  for  them  ;  and  they  are  an  indirect 
confirmation  of  the  ancient  reputation  of  thia  country  as  a 
Und  of  salmon :  for  there  is  nothing  beyond  their  sizc  ia  the 
rivers  of  the  Pacific  slope  that  gives  them  any  natural 
advantage  over  those  of  Great  Britain,  and  the  marvellous 
stories  which  reach  us  of  the  abundance  of  salmon  in 
America  may  in  all  probabiUty  have  applied  with  cqual 
truth  to  the  rivers  of  this  country  in  former  days — 

"  Wheo  «ild  in  woods  tlie  noble  i4V4ge  ran  ;  " 
when  a  few  thousands  of  our  bluc-staincd  ancestors  werc, 
like  the  scattercd  Red  Indians  of  the  North  American 
plains,  the  on!y  inhabitants^  and  when  the  "resources  of 
civilisation  "  had  not  yet  been  thrown  into  the  scale  against 
the  powers  of  Nature. 


(  "  ) 


CHAPTER  II. 

Fecundity  of  the  Salmon — Its  Life  History — Egg — Parr — Sraolt — 
Grilse — Salmon — Its  Enemies — Kelts — Salmon  dying  after  Spawn- 
ing — Alleged  curious  Fate  of  Salmon  in  Rivers  of  North-West 
America. 

LiKE  every  other  kind  of  oviparous  fish,  the  salmon  is 
wonderfuUy  prolific.  A  full-grown  female  fish  will  pro- 
duce  at  every  time  of  spawning  from  600  to  1000  eggs  to 
every  pound  of  her  own  weight  A  single  female  salmon, 
therefore,  of  20  Ibs.  weight,  may  yield  as  many  as  20,cxx) 
eg^fs,  every  one  of  which  has  an  equal  chance  of  developing 
into  an  adult  fish  of  similarly  reproductive  powers.  When 
it  is  remembered  that  salmon  of  30  and  40  Ibs.  in  weight 
are  not  uncommon,  and  that  specimens  weighing  up  to  as 
much  as  70  Ibs.  have  been  occasionally  captured,  the  pro- 
lific nature  of  the  fish  will  appear  still  more  striking.  And 
this  extraordinary  power  of  reproduction  may  be  exerted 
by  each  individual  female  fish,  if  not  every  year,  probably 
at  least,  on  an  average,  every  second  year,  for  a  period  of 
possibly  ten  or  twenty  years.  The  extreme  limit  of  age  in 
the  salmon  is  unknown,  and  is  probably  impossible  of  exact 
determination ;  but,  taking  the  average  duration  of  life 
at  only  six  or  eight  years,  a  single  female  salmon,  spawning 
only  four  times  and  depositing,  at  a  moderate  computation, 
an  average  of  20,000  eggs  on  each  occasion,  may  become 
the  mother  of  80,000  young  fry,  inposse  if  not  in  esse,  But 
such  fecundity  implies  more  than  a  rapid  multiplication  of 
the  species.     It  implies  an  enormous  *'  waste "  of  salmon 
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life  at  the  hands  of  natural  enemies.  The  perils  which  thc 
^ga  ^nd  tlie  young  fish  have  to  encounter  are  so  numerous 
and  so  formidable  even  under  the  most  favourable  con- 
ditions  that  only  a  small  pcrcentage  of  thcm  ever  arrive 
at  maturity.  A  glance  at  the  life-history  of  the  salmon 
will  explain  this, 

Although  to  all  intents  and  purposes  a  sca-fish,  living 
in  Salt  water  and  fceding  there  on  small  crustaceans,  fish 
fry,  lug-worms  and  othcr  marine  crcatures,  the  salmon 
has  recourse  to  fresh  waters  for  thc  purpose  of  breeding. 
While  in  the  sea  it  lays  up  on  its  body  and  on  the  in- 
ternal Organs  known  as  the  cmca  or  pyloric  appendages  a 
Store  of  fat,  which  is  afterwards  absorbed  into  the  System 
and  goes  to  assist  in  the  development  of  the  roe. 

When  the  proper  time  arrives  the  fish  leave  the  salt  water 
and  make  their  way  into  the  fresh  water  of  thc  rivcr% 
ascending  the  remotest  tributaries  which  it  is  possible  foT 
them  to  reach,  and  selecting  shallow  streams  with  a  quick 
current  and  a  gravelly  bottom,  where  thcy  deposit  theif 
spawn.  On  finding  a  suitable  spot  they  scoop  out  ashallotf 
hole  with  their  taüs  ;  into  this  the  female  fish  drops,  a  feW 
at  a  time,  her  eggs — the  hard  roe — while  her  male  com- 
panion  fertiiizes  them,  as  thcy  fall,  with  his  milt — thc  soft 
roe.  But  many  eggs  fall  to  the  bottom  unfertilized.  and 
thus  the  first  toll  is  levied  on  the  fecundity  of  Ihe  pareot  fisl| 
and  on  the  possible  future  increasc  of  salmon  in  the  riven, 
Greedy  trout  are  lying  in  wait  to  fced  on  the  damty  far«^ 
and  even  the  salmon  themselves  are  not  free  from  the 
suspicion  of  cultivating  cannibal  tastes  by  dining  off  thciT 
own  or  their  ncighbours'  eggs.  Even  when  the  fcrtiliiol. 
ova  are  safely  depositcd,  and  have  been  carefully  covercd 
bencath  a  thin  layer  of  gravel,  they  have  probably  not  liia 
long  bcfore  anothcr  pair  of  breeding  fish  arrivc,  aod  iocoft* 
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tinently  sweep  them  away,  as  they  make  their  nests  on 
the  very  ground  already  selected  by  their  predecessors 
as  an  eligible  breeding  site. 

Then  water-fowl,  insects,  and  water-rats  work  great  havoc 
among  the  eggs.  Accidents  of  nature  again — such  as  a 
deposit  of  mud  or  a  heavy  flood  washing  away  the  spawn- 
ing  bed  and  its  contents ;  or  a  drought,  dwindling  the 
stream  and  leaving  the  eggs  exposed  to  the  air;  or  a 
severe  frost,  binding  water  and  river-bed  into  one  solid 
mass — are  fatal  to  enormous  quantities  of  ova,  of  which, 
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SALMON  EGGS,  SHOWING  SALMON,  JUST  HATCHED. 

EYES.  (LIFE  SIZE.) 

at  a  liberal  computation,  not  half  the  quantity  produced 
ever  develop  into  young  fish. 

The  "  hatching "  of  the  young  fry  takes  place  accord- 
ing  to  the  temperature  of  the  water,  in  from  50  to  130 
days,  The  egg,  on  being  first  extruded  from  the  mother, 
is  a  small  transparent  globule,  looking  somewhat  like  a  pel- 
lucid  bead  of  red  coral  {Fig.  i),  but  elastic  to  the  touch, 
consisting  of  a  somewhat  hard  pellicle,  containing  an 
oleaginous  liquid.  At  one  point  in  the  thin  horn-like  shell 
of  the  egg  is — as  is  the  case  with  the  eggs  of  all  oviparous 
fish — a  tiny  orifice,  called  the  micropyle,  through  which  a 
minute  portion  of  the  "  milt  *'  or  soft  roe  of  the  male  fish 
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enters.  When  thus  fertilized  and  left  in  water  of  a  suitable 
temperature,  from  40  to  50  degrees,  the  embryo  in  the  egg 
gradually  develops,  the  first  sign  of  life  being  two  little 
black  dots,  representing  the  eyes  of  the  nascent  fish  ( Fig.  2), 
These  are  followed  by  a  "  thin  red  iine  "  denoting  the  verte- 
brs  :  and  the  development  of  the  fry  continues  tili  the  shell 
of  the  egg  bursts.  and  the  newly-hatched  salmon  makes  its 
appearance  on  the  world  of  waters  in  the  shape  represcnted 
in  the  acconipanying  drawing — like  a  tiny  strip  of  gelatine, 
with  a  little  round  head,  ai)d  a  lar^e  bead  of  yellowish 
red  colour  attached  underneath  (  Fig.  3). 

For  six  weeks  or  so  it  is  a  helpicss  infant,  breathing 
the  air  in  the  water  after  the  manncr  of  an  adult  fish,  but 
eating  nothing,  subsisting  only  on  the  oily  contents  of  the 
umbilical  sac  or  vesicie  attached  to  the  abdomen.  As  thia 
is  gradually  absorbcd  into  the  system,  the  young  fry 
sliows  greater  activity,  swimming  about  in  a  lively  manner 
a  few  inches  at  a  timc. 

When  the  umbilical  sac  is  quite  absorbed,  the  fry,  which 
looks  like  a  fish  for  the  first  time,  bcgins  to  scarch  for 
food ;  that  is  to  say.  if  it  lives  long  cnough  to  reach  this 
stage  of  its  existence,  for  the  movements  of  the  little 
animatcd  bags  attract  crowds  of  fresh  enemies.  by  whtch 
the  motionless  eggs  had  been  overlooked.  Fish  of  niany 
kinds  find  in  thcm  a  congcnial  food,  both  abundant  and 
easy  of  capture,  Kingfishers  and  other  birds  join  in 
the  feast,  and  still  further  rcduce  the  possibility  of  the 
thousands  and  tens  of  thouaands  of  eggs  dcpositcd  by 
cach  female  salmon  doing  much  to  kcep  up  the  future 
supply. 

Those  that  are  fortunate  enough  to  survive  the  onslaugbts 
of  a  long  array  of  natural  enemies  increase  pretty  rapid)/ 
in  size.     The  accompanying  cut  ( Fig.  4)  and  the  Unes  a,  t, 
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and  r,  represent  the  average  rate  of  growth  between  the  time 
when  the  fry  has  completely  absorbed  the  umbilical  sac,  at 
about  six  weeks  old,  and  the  second,  third,  and  fourth 
months  of  its  existence.  When  about  a  couple  of  years  old 
the  young  samlet  prepares  for  his  first  visit  to  the  sea,  and 
dons  a  new  tourist  suit  for  the  purpose.  The  dark  bars  on 
his  side — the  "  finger  "-marks,  which  are  characteristic  of  the 
"  parr  "  or  young  salmon — become  covered  with  a  coating  of 
brilliant  silvery  scales,  and  thus  arrayed,  like  a  knight  in 
silver  armour,  the  young  salmon,  now  known  as  a  "  smolt," 
makes  the  best  of  his  way  down-stream.     In  favourable 
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seasons  the  rivers  literally  swarm  with  these  young  fish, 
which,  eagerly  devouring  such  insect  life  as  they  chance  to 
meet  with,  may  easily  be  caught  with  rod  and  line.  The 
May-fly  is  out  in  abundance,  for,  as  the  old  couplet  has  it — 

"  The  first  floods  in  May 
Take  all  the  smolts  away,** 

and  no  bait  is  more  tempting  to  them.  Before  the  present 
salmon  laws  came  into  force  angling  for  smolts  was  a 
recognised  form  of  sport  A  basket  of  them  could  often 
be  taken  without  difficulty  in  an  hour,  and  the  destruction 
of  young  salmon  in  this  way  was  so  great  that  the  Legis- 
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lature  interfered,  and  the  capture  of  smolts  is  now  prohibitcd 
under  heavy  penalties, 

It  is  a  remarkable  fact  that  the  male  smolts,  even  at  this 
early  age,  have  müt  not  oniy  lai^ely  developed,  but  actually 
capable  of  fertiÜEing  the  ova  of  adult  salmon, 

On  reaching  the  sea  the  smolts  are  about  eight  incbcs 
in  length  :  but  once  in  frcsh  water  their  growth  is  excecd- 
ingly  rapid,  and  by  August  they  may  have  developed  inio 
"grilse,"  as  salmon  are  called  on  their  first  joumey  up 
stream  to  propagate  their  spccies,  of  four  or  five  pounds  in 
weight.  Sometiraes,  however,  this  first  upward  migration 
does  not  take  place  tili  the  following  year,  when  the 
"  grilse  "  are  perhaps  double  that  size. 

In  the  meantime  the  parent-fish,  after  perfonning  their 
reproductive  functions,  have  retumed  to  the  sea  vcry 
diffcrent  in  appcarance  from  the  handsome,  silvery  fish, 
with  small  head  and  yacht-like  outline,  which  adorn  the 
fishmongers'  slabs  in  the  summer  months.  The  sÜver  b  all 
tarnished,  and  the  fish  is  of  a  reddish  hue,  justlike  an 
electro-platcd  teapot  that  has  scen  a  good  deal  of  hard 
Service,  with  the  copper  showing  through  wherc  the  film  of 
silver  has  worn  off.  Its  fins  and  tail  are  tom,  its  body  lacer- 
atcd,  its  plump  back  and  sides  shrunken,  lank,  and  hollow 
— the  vcry  picture  of  starvation.  Its  head  has  assumcd 
cnormous  proportions  and  a  most  uninviting  appcarance. 
The  jaws  are  elongated,  the  tip  of  the  lower  onc  beinj; 
armed  with  a  horn-like  hook,  which  prevcnts  the  mouth 
from  closing,  although  the  Upper  jaw  is  oftcn  ncarly 
pcnctrated  by  it. 

In  this  condition  the  fish  is  known  as  a  kelt.  A  sketcJi 
of  onc  is  shown  in  the  accompanying  woodcut — for  the  use 
(jf  which,  as  well  as  of  ihose  of  the  eggs  and  fty,  I  am 
indcbted  tu  the  courtc^y  of  the  proprictors  of  Natur*,  In 
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[which  Journal  they  appeared  in  an  article  contributed  by 
f  me  some  years  ago. 

The  salmon  is  in  primest  condition  when  the  eggs  are 
\  least  developed  and  the  body  is  fattest  The  development 
\  of  the  roe  causes  a  scrious  drain  upon  the  vital  resources  of 
\  the  fish,  which  is  the  more  severe  bccause.  the  greatest 
ipment  of  milt  and  ova  takes  place  while  the  fish  is  in 
ters,  where  it  eats  little  or  nothing.  This  drain  is 
t  by  drawing  upon  the  supplies  of  fat  which  the  fish 
Ihaslaid  up  while  in  the  sca,  and,  according  as  it  has  been 
Fig.  T. 
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well  fed  or  starvcd,  so  its  progcny  will  be  abundant  and 
streng,  or  few,  puny,  and  weak.  The  störe  of  fat  upon  the 
appendices  pyloricm  is  gradually  absorbed,  and  the  fatty  oils, 
with  which  the  whole  body  is  permeated,  foUow  suit,  tili  the 
■flesh  becomes  hard,  dry,  and  tastcless.  The  accompanying 
woodcuts  represent  the  relative  changes  which  take  place 
in  the  pyloric  appendages  and  the  niüt  of  a  male  salmon  as 
the  roe  devclops.  Figure  6  shows  the  pylorics  (/)  large 
and  füll  of  fat,  while  the  milt  (iii)  is  only  partially  developed, 
being  the  Oesophagus  and  i  the  intestines.  Figure  7 
lows  the  milt  fully  developed  and  ready  to  be  emitted, 
'While  the  pylorics  have  shrunk  to  a  shrivelled  mass  ol 
fbembranous  tissue. 
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A  similctr  change  takes  place  in  the  condition  of  the  flesh, 
which  loses  all  its  "  curd  "  as  the  roe  increases  in  size.  The 
late  Sir  Robert  Christison  coiiipared  the  flesh  of  a  kelt  and 
of  a  "  clean-run "  salmon,  after  careful  analysis,  with  the 
following  results.  The  oil  in  the  flesh  of  the  kelt  was  only 
1-3  per  Cent,  against  18-53  P*^""  "^cnt.  in  that  of  the  fresh-nin 
fish ;  the  fibrin,  albumcn  and  extractive  matter—/.^.,  the 
nitrogenous  nutritive  principles — were  i7'07  per  cent. 
against  I9'07  per  cent. 


But  under  the  invigorating  effects  of  a  visil  to  the  sm- 
side  the  kelt 


hardly  less  striking  than  that  cxpericnccd  by  Alonso'J 
boncs  in  Ariel's  song.  With  rencwcd  vigour  and  in- 
creasing  appetite   the   jaded  traveller  rapidly  galns  flesll, 
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and  is   ready  a  few  months  afterwards,   unless  it  falls  a 
prey  to  the  seals  and  porpoises,  or  to  the  snares  of  man, 
to  go  through  exactly  the  same  experiences,  with  the  samc 
object  in  view,  viz.,  the  perpetuation  of  its   species.     But 
it  often  happens  that  the  emaciated  and  exhausted  "  kelt " 
is  unable  to  reach  the  sea.     Worn  out  by  the  fatigues  of 
the  joumey,  and  the  exhaustion  consequent  on  their  pro- 
digious  efforts  to  perpetuate  their  species,  large  numbers  of 
them  perish  miserably  every  year  in  the  river,  a  prey  to 
starvation  and  disease.    The  longer  the  river,  and  the  farther 
the  spawning  places  from  the  sea,  the  greater  the  probability 
of  the  fish  being  unable  to  withstand  the  fatigues  of  the 
retum  joumey :  and,  although  death  after  this  fashion  may 
be  said  to  be  equivalent  in  many  cases  to  merely  the  mortal 
decay  from  sheer  old  age,  which  all  fish,  as  well  as  flesh,  is 
heir  to— if  disease  or  accident  do  not  first  do  their  work — 
yet  a  large  proportion  of  fish  so  dying  would  undoubtedly 
survive  if  they  could  only  reach  the  sea  in  time. 

In  the  long  and  rapid  rivers  of  the  Pacific  coast  of  North 
America,  the  Fräser  and  the  Sacramento,  and  more  par- 
ticularly  the  Columbia,  thCquantities  of  spawned  fish  that  die 
in  their  downward  migration,  and  lie  rotting  on  the  banks 
or  are  carried  in  thick  masses  down  stream,  are  so  great 
as  to  give  rise  to  the  belief  that  the  salmon  in  these  rivers, 
or  at  any  rate  one  particular  variety  of  them,  invariably 
die  after  spawning.  This  theory  is  firmly  held  by  authorities 
competent  to  judge  of  its  correctness.  Among  others  Mr. 
A.  C.  Anderson,  Inspector  of  Fisheries  in  British  Columbia, 
has  reiterated  his  belief  in  the  truth  of  this  assertion.  He 
says  most  emphatically  that  the  salmon  of  the  Fräser, 
unlike  their  Atlantic  congeners,  "  do  not  return  to  the  sea 
after  spawning  :  they  perish  after  that  natural  function  is 
performed" 
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"  It  foUows,"  he  continues,  "that  they  must  rcmain  in  thc 
Salt  watcr  until  they  attain  maturity,  when,  impetled  by  Üie 
natural  iiistinct,  they  rcsoit  to  the  places  «here  they  werc 
bred,  there  to  consummate  the  final  act  of  their  existenc&  I 
say  it  follows,  for  it  is  to  be  noticcd  that  in  the  ascending 
shoals  none  but  maturc  fish  areto  be  discovcred.  The 
individuals  of  each  distinct  shoal  —  however  much  the 
several  varieties  of  fish  may  differ  from  each  other,  as  they 
do  in  size  and  quality — do  not  differ  among  each  other, 
They  are  all  of  thc  same  or  nearly  the  same  magnitude, 
but  all  of  cqual  age  so  far  as  the  conditions  of  size  and 
maturity  can  guide  the  judgment,  There  is  no  Variation  of 
grilse,  or  other  definition  by  which  the  salmon  of  the 
Eastern  American,  or  European  streams  may  be  dis- 
tinguished." 

In  Support  of  his  own  testimony  Mr.  Anderson  quotes  the 
following  passage  from  the  Report  of  Professor  Baifd, 
describing  tlic  Operations  of  Mr.  Livingston  Stone  when 
collecting  salmon  eggs  in  the  Sacraniento  River  for  the 
United  States  Commissioner  of  Fisheries : — 

"A  substantial  timber  grating  was  built  across  ihc 
stream  (the  McLeod  branch  of  the  Sacramento).  Thc 
grating  was  an  entJrc  bar  to  tlie  salmon,  no  opcning  bcing 
left  to  pcrmit  their  passing  above  it,  and  the  expcriment 
.satisfied  Mr.  Stone  that  salmon  which  ascended  the  rivcr  to 
spawn  never  retumed  to  the  sca.  The  number  which  had 
passed  above  tlie  grating,  before  it  was  finisHcd,  hc 
cstimated  at  hundrcds  of  thousands,  while  thousands 
crowded  against  its  lower  sidcs  when  completcd,  vainl)' 
attcmpting  to  pass.  As  to  their  return,  he  failcd  to 
discover  a  singic  live  salmon,  though  thousands  of  dead 
ones  lodgcd  against  thc  upper  s;de  of  the  grating." 

This  question  is  of  so  much  pr&ctical  importance  that 
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a  digression  may  be  made  here  to  discuss  the  point 
whether  this  evidence  is  sufficiently  conclusive  to  Warrant 
implicit  belief  in  a  theory  so  out  of  harmony  with  the 
general  course  of  nature.  The  difficulties  of  observing 
accurately  the  movements  of  fish  are  proverbial.  Even  in 
the  small  streams  of  this  country  we  are  far  from  having 
discovered  all  the  secrets  of  the  domestic  economy  of  the 
salmon,  and,  with  all  due  deference  to  eminent  authorities 
on  the  spot,  it  may  be  questioned  whether  the  inference 
drawn  from  the  presence  of  great  numbers  of  dead  fish  in 
the  Fräser  or  the  Sacramento  is  correct  These  rivers  are 
literally  teeming  with  salmon,  which  find  in  them  all  the 
conveniences  of  nature  without  any  of  the  impediments 
which  man,  in  more  populous  countries,  has  placed  in 
their.way.  The  salmon  have — or  had  until  their  abundance 
tempted  settlers  to  establish  the  vast  "  canneries  "  where  so 
many  million  pounds  of  salmon  are  annually  preserved  in 
tins — uninterrupted  access  to  these  rivers,  in  the  upper  waters 
of  which  they  have  heavy  rapids  to  surmount :  passing 
through  these  they  get  more  or  less  bruised,  while  ojti  the 
retum  joumey  they  are  hampered  by  ice  above  as  well  as  by 
rocks  beneath.  Reaching  the  spawning  beds  in  prodigious 
numbers,  they  fight  just  as  their  congeners  do  in  England  : 
and,  where  the  combatants  are  so  many,  the  wounded  are  of 
course  numerous  in  proportion.  The  dead  fish  attract  at- 
tention, because  they  come  down  in  hundreds  instead  of  by 
Units  and  tens  :  but  the  thousands  returning  in  safety  beneath 
the  shelter  of  a  deep  and  muddy  river  are  not  noticed, 
because  there  is  nothing  to  call  attention  to  them.  Mr. 
Stone  says  he  saw  no  live  kelts  returning  from  above  the 
dam ;  but  this  is  not  conclusive  proof  that  they  were  not 
there.  They  would  not  show  the  same  anxiety  to  get  down 
as  they  had  done  to  get  up,  and  they  most  probably  lay 


listlessly  about  in  the  decp  pools,  awaiting  a  flood  to  carry 
them  down.  The  de  ad  fish  would  naturally  float  and 
attract  attention,  and  the  very  fact  of  thousands  of  kclts 
bcing  crowded  above  an  impassable  dam  would  be  Ukely 
— to  Judge  from  our  own  cxpericnce  in  this  countrj' — ^to 
engender  disease  and  hasten  death, 

Mr.  Stone  says  nothing  as  to  the  Icngth  of  time  during 
which  the  dam  built  by  him  across  the  river  remaincd  a 
complete  barrier  to  tlic  fish.  His  spawn-collecling  Opera- 
tions usually  occupied  about  a  month  or  less.  Whcther  hc 
destroyed  the  dam,  or  made  an  opening  through  it  for  the 
later  fish  to  pass,  or  left  it  to  be  washed  away  by  the 
floods,  he  does  not  say.  But,  whatever  the  facts  jn  regard 
to  the  fish  that  had  passed  above  the  dam,  the>'  arc  no 
proof  of  what  happened  to  the  fish  that  were  kept  below  it ; 
and  Mr.  Stone  found  that  wlien  they  became  disheartencd 
by  their  repeated  attempts  to  pass  it,  they  droppcd  down- 
stream  to  the  spawning  beds  below,  so  that  it  became 
impossjblc  to  trace  thcir  after  niovements. 

On  the  important  question  of  the  size  of  the  fisli. 
however,  Mr.  Stone's  experience  on  the  McLeod  River  is 
at  variance  with  that  of  Mr.  Anderson  on  the  Fräser. 
Hc  asserts,  for  instance,  when  speaking  of  his  spawning  ■ 
Operations  in  the  autumn  of  the  year  1873,  that  "at 
timcs  the  salmon  caught  would  be  mostly  males,  at 
othcr  times  mostly  femalcs,  and  at  other  times  nearly 
all  gritse  ....  The  weight  of  the  salmon  caught  {in- 
cUiding  grilse)  varied  from  Icss  than  half-a-pound  to 
29  Ibs,"  As  the  spot  at  which  thcsc  fish  were  capturcd 
was  ovcr  150  miles  from  the  sea,  there  can  be  no  doubt 
that  they  were  all  going  up  to  spawn ;  and  if  we  arc  to 
acccpt  the  statcmcnt  that  they  would  all  die  aflcr  spawn- 
ing once,  we  must  account  for  the  fact  on  the  hypothcsti* 
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either  that  many  of  the  smolts  remain  in  the  sea  for 
several  years  before  migrating  up-stream  as  adult  salmon, 
or  that  their  rate  of  growth  is  either  very  much  more 
irregulär,  or  very  much  more  rapid  than  is  the  case  in 
Europe.  Otherwise,  it  is  impossible  to  account  for  the 
large  salmon  which  go  up  to  spawn,  and  for  the  small 
salmon  which  accompany  them  on  the  same  errand. 
Either  the  small  fish  are  of  the  same  age  as  the  large,  or 
the  reproductive  age  varies,  not  by  a  few  months,  or  even 
a  year  or  two,  but  by  several  years,  in  different  fish  of 
exactly  the  same  species  living  under  exactly  the  same 
conditions. 


Power  of  Man  ovcr  ihe  Fishcrics  — Tinning  Salmon  on  the 
Columbia  River — Migration  of  the  Salmon — Fixed  Engines — 
Their  Prohibition  by  Magna  Charta. — Stake  Nets  in  Scotland — 
Movable  Nets — Their  Regulation — ^Mesh  of  Nets — Close  Seasons 
— Salmon  Spearing — Destruction  of  Fry. 

Whether  the  statcment  that  the  Pacific  Salmon  spawn 
but  once,  and  yet  arc  able  to  maintain  so  enormous  a  stock 
of  fish  in  those  rivers,  can  be  substantiated  or  not,  the  fact 
of  such  large  numbers  of  fish  perishing  after  spavming 
brings  into  fresh  prominence  two  points :  ist,  the  extra- 
ordinary  repröductive  pöwers  öf  Ulis  fish ;  and  2nd,  the 
great  influencc  that  man  can  cxert  over  the  fisherics  to 
their  detrlment  in  other  ways  than  by  mere  legitimalc 
fishing. 

With  all  the  drawbacks  of  their  existcnce  :  with  disca^c 
and  accident  dealing  death  in  all  directions :  with  cnemies 
at  cvcry  tum  waiting  for  tlicir  prey :  with  the  innoccnts 
subject  to  a  perpetual  niassacre,  so  that  the  "  survival  of  the 
fittest"  seems  to  resolve  itself  into  the  "survival  of  the 
luckiest,"  it  seems  amazing  that  so  many  millions  should 
cver  arrivc  at  maturity  in  a  Single  rivcr.  On  the  other  hand, 
it  is  hardly  less  surprising  that  man  should  bc  able,  not 
to  dccimate,  but  to  annihilate,  such  abundancc.  Therx:  is 
little  fear,  happily,  that  the  Canadian  and  United  States 
aulhoritics  will  blindly  allow  such  a  source  of  wcalth  to  be 
sappcd,  but  the  same  fate  which  has  befallen  the  ßshcries 
of  the  Old  World  will  assuredly  overtake  thosc  of  the  New 
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if  the  same  obstacles  are  placed  in  their  way.  The 
Atlantic  salmon  is  naturally  no  less  prolific  than  the  Pacific 
salmon.  If  the  breeding  stock  perishes  in  the  one  case 
after  one  act  of  reproduction,  and  still  the  rivers  swarm 
with  fish,  how  is  it  that  in  the  other  case,  with  the  careful 
protection  of  the  parent  fish,  which  are  known  to  be 
capable  of  breeding  over  and  over  again,  the  supply  still 
falls  Short  of  what  it  was  in  former  days  ?  The  natural 
enemies  of  the  salmon  are  as  active  and  as  abündant  in 
America  as  in  England :  indeed  far  more  so,  for,  with  a 
dense  popuIation,  Otters  and  wild  birds  in  the  fresh  waters 
and  seals  and  grampuses  in  the  sea  are  far  less  numerous 
than  formerly ;  while,  as  regards  mere  fishing  Operations, 
the  legitimate  fisherman  has,  for  some  ten  or  twelve  years 
at  any  rate,  been  quite  as  energetic  in  his  attempts  to 
capture  the  fish  in  British  Columbia  and  California  as 
in  this  country.  In  1876  it  is  estimated  that  the  "can- 
neries"  at  the  mouth  of  the  Columbia  river  sent  away 
40,000,000  pounds  of  salmon,  besides  which  probably  a 
fifth  of  that  quantity  was  salted,  and  large  numbers 
were  taken  by  the  Indians.  But  the  forty  million 
pounds  of  tinned  salmon  probably  represent  nearly 
double  that  quantity  of  salmon  actually  captured,  since 
only  the  best  parts  of  the  fish  are  preserved,  and  large 
quantities  often  spoil,  after  an  unusually  good  catch, 
before  the  canning  establishments  can  keep  pace  with  the 
supply.  And  yet,  with  this  enormous  take,  the  upper 
portions  of  the  river  are  found,  after  the  nets  are  off,  to  be 
swarming  with  breeding  fish.  The  expression  "  legitimate 
fisherman  "  may  probably  give  rise  to  controversy,  though 
it  is  capable  of  fairly  accurate  definition.  The  essence,  so  to 
speak,  of  the  salmon  question  lies  in  the  fact  that  the  fishery 
is  not  conducted  in  the  open  sea.     Very  little  fishing  for 


salmon  takes  place  more  than  two  or  thrce  milcs  from  thc 
shore.  The  salmon  saves  the  fishcrman  thc  trouble  of 
pursuing  him  in  tlic  deep  waters  of  tlie  ocean.  Reguiarly 
every  year  he  comes  close  to  thc  shorc,  fceling  his  way 
along  the  coast.  and  playing  about  in  the  estuaries  of  the 
rivers  or  in  the  sea  immedialely  outside,  where  his  capture 
is  easy.  If  not  cut  off  in  the  sea,  he  presses  forward  into 
the  circumscribed  area  of  the  rivcr,  whcre  his  dcstruction  is 
still  more  ccrtain  and  easy.  Indccd,  the  circumstances  of 
his  existcnce  arc  such  that  he  is  practically  completely  at  thc 
mercy  of  man,  for,  if  a  duc  proportion  of  fish  are  not 
pcrmittcd  to  ascend  to  the  brecding  beds  the  fishery  must 
fall  off.  "  Legitimate  "  fishing,  thercforc,  inipücs  the  usc  of 
such  Instruments  and  in  such  a  manner  that  this  cssential 
condition  is  fulülled,  while  thc  fish  that  are  captured  are 
taken  in  the  best  possible  condition.  Where  a  particular 
engine,  singly  or  In  twos  or  threes,  nlay  have  rtö  äppreciable 
cffcct  on  the  stock  of  fish  in  a  river,  its  excessive  miJti- 
plication  and  indiscriminate  use  may  mean  thc  min  of  a 
fishery,  This  is  the  argument  in  the  case  of  stake  nets  and 
other  fixed  engines  for  catching  salmon.  A  stake-  or  bag- 
net  may  be,  as  tlie  Scotch  fishermcn  so  stoutly  maintain, 
the  only  instrument  by  whicli  salmon  can  be  takcn  in  really 
first-rate  condition  for  the  table  ;  and  a  single  stake  net  or 
two,  of  limited  dimensions,  will  do  no  more  than  takc  toll  of 
the  fish  a.s  they  enter  the  highway  to  their  brecding  place«. 
But  a  dozcn  or  a  score  or  a  hundred  stake  nets.  placed  ticr 
upon  tier  bchind  cach  othcr,  working  night  and  day,  intcr- 
ccpting  every  fi,sh  that  passes,  and  blocking  the  entrancc  to 
the  river,  do  more  than  takc  toll.  Like  a  tum[Hke  gate 
in  a  Icading  thoroughfarc,  they  obstruct  the  trafTte  and 
rcducc  it  to  a  minimum.  The  salmon  (;annot,  like  their 
friends  thc  Rcbeccaites  in  Wales,  pull  down  the  obstruc- 
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tion :  neither  can  they  tum  back  and  go  by  another  road, 
They  are  on  the  homs  of  a  dilemma,  from  which  escape  is 
impossible.  They  quietly  submit  to  force  majmre^  and  have 
their  revenge  by  dying  out  altogether.  Of  course  it  is  not 
only  against  fixed  angines  that  this  indictment  may  be 
urged.  Movable  nets,  with  small  meshes,  may  be  used  in 
such  numbers,  and  so  continuously  by  relays  of  men,  as 
practically  to  block  the  mouth  of  a  river ;  but  men's  arms 
tire,  and  their  intervals  of  rest  give  opportunities  to  the 
salmon  which  the  fixed  engines,  never  sleeping,  observing 
no  Sabbath,  and  always  fishing,  deny  them. 

Movable  nets,  again,  are  more  susceptible  of  regulation 
than  fixed  engines.  The  use  of  fixed  engines  implies  the 
use  of  the  soil  for  erecting  and  maintaining  them.  In 
England  and  Ireland  the  law  recognises  the  right  of  the 
public  to  fish,  without  let  or  hindrance,  in  the  waters  of  the 
sea;  but  the  employment  of  fixed  engines  practically 
restricts  this  right,  so  far  as  the  area  which  they  im- 
mediately  control  is  concemed,  to  the  persons  erecting 
them.  Such  persons,  therefore,  when  they  do  not  enjoy  the 
cxclusive  right  to  the  foreshore  by  virtue  of  a  royal  grant 
or  charter,  are  trespassers  upon  the  public  rights,  and, 
apart  from  any  injury  they  may  inflict  on  the  fisheries, 
the  engines  they  erect  are  fit  objects  for  the  exercise  of 
public  Indignation.  But  everybody's  duty  became  nobody's 
duty  in  this  as  in  other  matters :  fixed  engines  were 
tolerated,  and,  as  the  knowledge  of  their  capacity  to  take 
lai^e  quantities  of  fish  at  little  cost  of  time,  trouble,  or 
money,  extended,  their  use  became  more  and  more 
general.  The  first  great  stand  against  the  use  of  fixed 
engines,  as  such,  for  the  capture  of  salmon,  was  made  on 
the  Tyne,  where  their  use  was  introduced  about  the  year 
1838  or  1839.     Simultaneously  with  their  introduction,  the 


produce  of  the  salmon  fisheries  began  to  fall  off  in  so 
raarkcd  a  manncr  as  to  givc  rise  to  the  imprcssion  that  the 
stake  nets  werc  at  the  buttom  of  the  mischief,  and  a  local 
Act  of  Parliament  was  passed,  abolishing  thcse  engines 
within  a  distance  of  four  and  a  quartcr  miles  on  cach  side 
of  the  mouth  of  the  river.  That  the  disusc  of  thesc 
engines  was  an  advantage  ivas  proved  by  a  large  increase 
in  the  number  of  fish  enterJng  tlie  river  :  but  the  benefit  to 
the  fisheries  was  nullified  by  the  Jntroduction  of  an  atmost 
cqually  destructive  implemcnt  in  the  "hang-net "  and  by  the 
crection  of  fresh  stake-nets  on  the  shore  beyond  the  limits 
to  which  the  Act  applied.  At  length,  in  l86l,  Parliament, 
satisfied  of  the  injurious  effect  of  fixcd  engines,  again 
interfercd,  and  prohibited  the  usc  of  all  such  instrumenU 
throughout  the  whole  of  England  and  Wales,  except  such 
as  could  prove  thcir  legal  right  to  cxist  by  virtuc  of 
grant  ör  Charter  of  immefflörial  usagc.  This  sweeping 
measure  was  justificd  on  the  ground  that  the  engines 
in  qucstion,  besides  bcing  a  specific  injury  to  the  fisheries, 
werc,  as  already  pointcd  out,  morc  or  less  a  public  nuisance, 
and,  furthcr,  that  they  existed,  so  far  as  navigablc  rivcrs 
wcre  concemed,  in  direct  defiancc  of  a  long  scrics  of 
Statutes  dating  froni  Magna  Charta.  This  great  "pal- 
ladium  of  Kngtish  liberties"  stipulatcd  that  "all  wcirs 
in  the  Thames  and  Medway,  and  throughout  all  England, 
cxccpt  by  the  sea-coast,"  sliould  be  "  utterly  put  down  " ; — 
"  Om'ies  kidflli" — as  Henry  III. 's  cohfirmation  of  the  Great 
Charter  has  it  (9  Henry  III,  c,  23) — "depottanlur  de  cffero 
pmittis  per  Tamisiavt  et  Medwayam  et  per  totam  Aiigiiam 
tiisi^  per  costeram  piaris."     These  " kidelli"  wcre  fbhing 

'  RufHicad's  cdilion  of  the  Statutes  rendcrs  this  "  bul  emly  bjT 
the  sca-coast."  Thb  i$  cvidcntly  a  mistranslation  ofthc  word  mhi  in 
ihc  original,  which  could  only  havc  meant  "  except." 
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weirs  or  engines  fixed  whoUy  or  partly  across  the  stream  for 
the  purpose  of  intercepting,  among  other  fish,  the  migratory 
salnionidcB, 

Not  that  this  clause  was  prompted  by  a  regard  for 
the  interests  of  the  fisheries.  The  kidelli  were  a  serious 
obstruction  to  the  navigation  of  the  river,  then  the 
principal,  and  almost  the  only,  highway,  The  maintenance 
of  an  unimpeded  waterway  was  the  first  consideration : 
the  protection  of  the  fisheries  was  only  a  secondaiy  object, 
if,  indeed,  it  was  at  that  time  thought  of  at  all.  The  injury 
done  to  the  salmon  fisheries  by  weirs  was  not  recognised 
tili  afterwards,  and  it  was  only  by  an  afterthought,  in  later 
years,  that  the  framers  of  Magna  Charta  were  credited  with  a 
desire  to  protect  the  fisheries  when  they  directed  the 
pulling  down  of  the  weirs :  for,  although  several  subsequent 
Statutes  recite  (as  in  25  Edw.  IIL  c.  4)  that  "the  common 
passage  of  boats  and  ships  in  the  great  rivers  of  England 
be  often  times  annoyed  by  the  inhansing  of  gorces,  mills, 
wears,  stanks,  stakes  and  kiddles,  in  great  damage  of  the 
people  "  ^  and  proceed  to  order  their  demolition,  it  is  not  tili 
1472  that  the  protection  of  the  fisheries  is  clalmed  as  one  of 
the  objects  of  the  Charter.  In  that  year  the  Act  12  Ed.  IV. 
c  7,'  recites  that  the  clause  against  kideis  in  "the  great 
and  laudable  Statute  of  Magna  Charta  was  made  for  the 

*  Item  pur  ce  qe  communes  passagcs  de  neefs  &  batelx  en  las 
grantz  rivers  d'Engleterre  si  sont  sovent  foitz  destourbez  par  le  lever 
de  gortz  molins  estanks  estackes  &  kidcux  en  grant  damage  du  people 
(25  Ed.  III.  c.  4). 

■  "  Item  come  per  le  laudable  estatuit  de  Magna  Carta  entre  autres 
choses  est  ordeigne,  de  toutz  Kidelx  per  Thamese  &  Medewey  &  per 
tout  le  Roialme  Dengleterre  serroient  oustiez,  sinoun  per  les  coostez 
del  mear.  Quele  estatuit  fuist  fait  pur  graund  bien  de  tout  cest  terre, 
en  outstant  lez  streitures  des  toutz  rivers,  ensi  qe  lez  niefs  &  bateulx 
avraient  en  yceux  lour  fraunk  &  large  passage,  &  auxi  en  salvation  de 
tout  frye  de  pesson  procreez  en  lez  mesmes." 
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great  weafth  of  all  this  land,  in  avoiding  the  straitncss  of  all 
rivcrs,  so  that  ships  and  boats  might  have  in  them  their  largc 
and  free  passage,  and  also  in  safeguard  of  all  thefry  offisk 
spawned tvit/iiii  tkcsame"  Even  here,  indeed,  it  is  not  so  much 
to  the  salmon  in  particular  as  to  the  "  fry  of  fish  "  generally 
that  thesc  obstacles  to  navigation  were  feit  to  bc  at  the 
same  tinie  dctrimcntal.  But,  altbough  the  usc — or  rathcr 
the  abuse — of  fixed  engines  did  undoubtcdly  play  a 
large  part  in  the  deterioration  of  the  English  salmon 
fisheries,  cven  licre  \ve  fail  to  find  an  enemy  neccssarily 
fatal  to  them.  That  Parliamcnt  was  wise  in  peremptorily 
abolishing  them  cannot  be  questioncd :  indeed  it  had 
hardly  any  Option  in  the  matter ;  for  to  havc  arbitrarily 
limited  their  nunibcr  or  position  would  have  been  to  allow 
one  man  to  exercise  a  public  right  in  the  iise  of  a  particular 
cnginc  while  dcnying  it  to  another :  and  the  only  possiblc 
coursc  was  to  dcny  altogether  any  public  right — the 
nature  of  the  engines  themselves  rendered  doubtful  the 
maintenance  of  any  such  right — and  to  savc  only  the  in- 
alienable  rights  of  property  in  private  fisheries.  Even  so,  the 
exercise  of  the  right  to  iise  thesc  private  engines  was  made 
subject  to  the  understanding  that  they  should  obscrvc  an 
annual  close  timc,  and  was  othcrwise  hedged  .ibout  wilh 
stringent  conditions  which  largely  diminished  their  dc- 
structivc  powers. 

If  stake  nets  and  such  like  engines  were,  per  it, 
neccssarily  fatal  to  the  pros|K:rity  of  a  salmon  rjvcr,  then 
the  fisheries  of  Scotland  ought  to  bc  in  far  worsc  plight 
than  those  of  England.  By  the  peculiar  conditions  of  the 
law  in  Scotland,  the  right  to  fish  for  salmon,  not  only  on 
the  forcshorcbut  in  the  sea  ilself  is  a  private  right,  existing 
only  in  the  Crown  or  in  those  who  have  derivcd  tbcir  right 
from  the  Crown.     "  There  can  bc  littlc  doubt,"  said  \josA 
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Chancellor     Chelmsford    in    a    judicial    decision,^    "that 
salmon  fishings  at  an  early  period  of  the  history  of  Scotland 
were   regarded  as  possessing  a  peculiar  value  over  other 
fishings  and  were  distinguished  from  them  in  a  remarkable 
manner.     They  were  classed  inter  regalia,     They  are  only 
capable  of  belonging  to  a  subject  by  an  express  grant  from 
the  Crown  or  by  a  grant  of  fishings  generally,  foUowed  by 
such  an  user  of  salmon  fishing  as  proved  that  it  was  intended 
to  be  comprehended  within  the  general  terms  of  the  grant." 
The  use  of  stake  nets  and  other  fixcd  engines,  therefore, 
which  in  England  could  seldom  be  practised  as  private  right, 
and  which,  carried  on  by  the  public,  was  opposed  to  public 
rights  at  large,  has  always  been  recognized  in  Scotland,  where 
all  round  the  coast,  and  in  the  estuaries  of  the  rivers,  such 
engines  exist,  and  form  the  most  general  mode  of  fishing  for 
salmon.  It  is  true  that  these  engines  have  always  been  subject 
to  more  or  less  efficient  legislative  restrictions  by  which  their 
destructive  powers  were  to   some   extcnt   kept  in   check. 
Indeed  the  old  Scotch  laws  afford  the  earliest  instance  of 
a  "  weekly  close  season,"  for  in  an  Act  passed  about  the 
year  1220  the  foUowing  curious  provision  occurs  for  main- 
taining  a  free  passage  through  cruivcs  or  dam-dykes  : — "  It 
is  Statute  and  ordanit  be  King  Alexander,  at  Perth,  on 
Thursday,  before  feist  of  Sanct  Margaret,  with  consent  of 
the  Erles,  Barones,  and  Judges  of  Scotland,  that  the  midst 
of  the  water  sali  be  free,  in  sa  mekill  that  ane  swine  of 
three  zeares  auld,  and  weil  fed,  may  turn  himself  within  it, 
in   sie   ane   maner,  that   nather   his  grunzie    nor   his   tail 
tuich  any  of  the  banks  of  the  water.     And  it  is  Statute  that 
all  wateris  be  fre,  and  that  within  tham  na  man  sali  slay 
fisch   fra  the   Saturday  efter  the   evin   song,  or  evening 
prayeris,   untill  Monday  efter  the  sone  rysing."     But   it 

*  Gammel  z/.  Commissioners  of  Woods  änd  Forests. 
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is  cqually  true  that  tliese  legislative  enactments  were  not 
always  enforced,  and  a  fixed  engine  in  Scotland  was  quite 
as  deadly  an  Instrument  as  a  fixed  engine  in  England.  A 
Sekct  Committee  of  the  House  of  Commons  appointed  in 
1S36  to  inquire  into  the  Scotch  salmon  fisheries  reported 
that  the  provision  of  a  weckly  close  time,  or  "  Saturday's 
slap,"  had  "  from  an  eariy  period  formed  part  of  the  laws 
of  Scotland,  regarding  salmon  fishings,  but  certain  novc) 
modcs  of  fishing  not  in  rivcrs,  but  upon  the  sea-coast  and 
near  the  mouths  of  rivers,  having  been  recently  introduced, 
the  regulation  has  becn  evaded  or  disregarded."  The 
amendments  of  the  Scotch  Salmon  Laws  which  have  taken 
place  since  the  date  of  this  rcport  have  resulted  in  the  morc 
strict  enforcement  of  the  law,  and  as  a  consequcncc  the 
fisheries  have  improved.  There  is,  therefore,  nothing 
cssentially  and  radically  wrong  in  the  use,  under  proper 
restrictions,  of  fixed  engines,  the  abuse,  as  distinguishcd 
from  the  rcasonable  use,  of  which  is,  howcver,  to  bc  most 
carcfully  guarded  against. 

Turning  now  to  the  cmployment  of  other  engines,  such 
as  movable  nets.  we  have  seen  that,  in  any  case,  they  arc 
not  open  to  the  objections  which  may  be  urged  against 
fixed  engines,  but  thcy  arc  equally  liable  to  abuse  in  other 
rcspects.  The  employment  of  a  series  of  nets  reaching  right 
across  the  whole  widlh  of  a  river  may  eRectually  bar  the 
progress  of  the  fish.  The  use  of  a  mesh  so  small  as  to 
capture  immaturc  fish  will  be  equally  detrimental  in 
another  way ;  for  if  all  the  chickens  arc  caugh^  no  hcns 
can  be  reared  and  no  eggs  laid.  The  advantage  of 
stopping  the  use  of  nets  at  short  intervals,  to  givc  a  faif 
Proportion  of  Ihc  fish  a  free  passage  up-stream,  is  as  great 
in  the  case  of  movable  ncta  as  of  fixed  engines.  All  the«c 
points  have  received  the  attention  of  the  Legislatnre.    In 
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England  the  length  of  nets  has  been  limited  ;  their  method 
of  use  is  carefuUy  watched  and  regulated  by  the  local 
authorities ;  their  mesh  has  been  restricted  to  a  minimum 
size  of  two  inches  ^  from  knot  to  knot,  or  eight  inches  round, 
except  under  the  special  authority  of  the  local  Conser- 
vators,  who  may  allow  the  use  of  a  mesh  as  small  as  six 
inches  round  ;  a  weekly  close  season  lasting  from  42  to  48 
hours'  has  been  established,  during  which  all  fishing, 
except  by  rod  and  line,*  is  prohibited ;  a  licence  duty  is 
imposed  on  Instruments  used  for  capturing  salmon  in 
England  and  Wales  and  Ireland,  though  not  in  Scotland, 
the  funds  derived  from  this  source  being  piaced  at  the 
disposal  of  the  local  Boards  of  Conservators  appointed  to 
enforce  the  laws  for  the  protection  of  the  salmon ;  and,  last 
but  not  least,  an  annual  close  season,  never  less  than  1 54 
days,*  has  been  fixed,  during  which  no  netting  whatever  is 
allowed  But  most  of  these  regulations  are  of  modern 
origin,  and  the  stringent  application  of  all  of  them  dates 
from  quite  recent  times.  Under  the  old  laws  a  weekly 
close  time,  in  England  and  Wales  at  least,  was  unknown. 
The  size  of  the  mesh  of  nets  ^was,  at  any  rate  until  the 
time  of  Queen  Elizabeth,  an  unconsidered  trifle,  and  net- 
makers  were  under  no  Obligation  to  carefuUy  adjust 
their  "mashes"  to  suit  the  requirements  of  an  Act  of 
Parliament ;  while  the  annual  close  season,  if  observed  at 
all,  certainly  dld  not  fulfil  the  object  for  which  it  was 
ordained,  viz.,  the  protection  of  the  breeding  fish.     Indeed 

^  if  inch  from  knot  to  knot  in  Scotland  and  Ireland. 

•  Thirty-six  hours  in  Scotland  and  forty-eight  hours  in  Ircland. 

'  In  England  and  Wales,  putts  and  putchers,  owing  to  the 
difficulty  of  putting  them  out  of  gear  every  Saturday,  and  restoring 
them  again  every  Monday,  are  exempt  from  the  weekly  close  season 
on  paying  the  penalty  of  an  increased  annual  close  season. 

*  One  hundred  and  sixty-eight  days  in  Scotland  and  Ireland, 
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the  old  dose  times  were  too  often  made  to  cover  the  best 
part  of  the  legitimate  fishing  season,  and  allowed  fishing  to 
take  place  a!I  through  the  spawning  season.  An  Act  of 
Queen  Anne,  for  instance,  fixed  a  dose  season  in  Hamp- 
shire from  30th  June  to  iith  November,  and  this  was 
"amended"  by  i  George  I.  c.  i8,  which  made  the  dose 
season  extend  from  ist  August  toi  2th  November.  Thislast- 
namcd  Act  again  fixed  a  dose  time  for  the  Severn,  Dec, 
Wye,  Wear,  Tees,  Ribble,  Mersey,  Don,  Aire,  Ouse,  Swale, 
Calder,  Wharfe,  Ure,  Derwent  and  Trent  from  "  the  last  day 
of  July  to  the  I2th  day  of  November  for  ever;"  and  it 
was  not  tili  1750  that  this  dose  season  was  found  "  incon- 
venicnt  as  to  the  said  River  Ribble  by  reason  that  the 
time  limited  for  restraining  the  taking  fish  therein  is  not 
properly  suited  or  adapted  to  the  fishing  season  there." 
The  dose  season  for  the  Ribble,  it  may  be  added,  is  now 
from  ist  September  to  ist  February,  and  Covers  ap- 
proximately  the  same  period  for  all  the  rivers  named. 

This  question  of  dose  time,  together  with  that  of  the 
mesh  of  nets,  brings  us  from  what  has  been  called 
"  legitimate  fishing "  to  what  we  may  call  "  illegitimalc 
fishing" — the  slaughter  of  breeding  fish  and  of  young 
fry.  For  agcs  the  picturesque  practice  of  "buming  the 
water  "  for  salmon  was  carried  on  in  England  and  Ireland 
as  well  as  Scotland,  and  the  spearing  of  the  gtavid  fish 
off  the  spawning  beds  long  held  its  own  as  a  recogniscd 
form  of  sport ;  yet  there  always  seemed  plenty  of  fish 
to  bc  leistered,  and  plenty  to  bc  netted  in  the  sca  belon. 
For  ages  the  capture  of  smolts  was  carried  on  ;  yet  c%Tr)' 
year  the  cry  was  still  "  They  come ; "  and,  as  Macbeth 
fondly  bclieved  that  his  "  castle's  strength  "  could  "  laugh  3 
siege  to  scom,"  so  the  riverside  Jnhabitants  made  no  doubt 
that  the  strongholds  of  the  salmon  could  long  withstand 
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such  onslaughts  as  they  made  upon  them.  The  smolts  and 
the  kippers  were  only  the  gleanings  of  the  salmon  harvest, 
the  bulk  of  which  was  gathered  by  others  in  the  sea,  and 
were  all  the  retum  that  the  proprietors  of  the  upper  waters 
got  from  the  seed  which  was  sown  on  their  property. 
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CHAPTER  IV. 


Other  causes  of  the   Dclcrioration   of  ihe  Salmon   Fisheries — Daml 

and  PoUulions — Navigation  originally  opposeil  to  Weirs — Iniro- 
duction  of  Pound  Locks — Canals — l'ollmions — Value  of  Miomg 
and  Manufacturing  Industries  contrasied  wich  Salmon  Fisherie» — 
Evil  of  Weirs — Examples  of  tbe  AdvanCage  of  their  Removal. 

The  old  !aws  forbade  in  general  terms  the  destmction  of 
the  fry  of  salmon,  but  their  provisioiis  wcre  ignorcd,  and 
they  did  not  prohibit  the  killing  of  the  spawning  fish  at  all, 
except  so  far  as  an  ill-regulated  closc  scason  attemptcd 
to  afford  them  protection.  While  the  population  was  com- 
paratively  sparse,  and  the  fish  were  plentiful,  no  vcry  great 
härm  was  done ;  but,  with  an  incrcasing  population,  the 
effect  of  these  onslaughts  became  more  marked,  and  Parlia- 
ment  stopped  them  in  the  inlercsts  of  the  fisheries.  Tbc 
spawning  fish  and  the  spawning  bcds  were  protectcd;  Üic 
use  of  tights  and  spcars  was  prohibitcd  ;  and,  as  the  cnlargc- 
ment  of  the  mesh  saved  the  smolts  from  destruction  in  the 
estuary,  so  they  were  saved  from  falling  a  prey  to  the  hook 
of  the  angler  in  the  river  by  a  general  prohibition  of  their 
capture.  Throughout  the  country  the  adoplion  of  thcsc 
measurcs  was  foUowed  by  a  remarkable  increasc  in  the 
number  of  fish,  and  all  the  evidence  points  to  the  conclusion 
that  these  provisions  of  the  law  are  of  as  vital  importancc 
to  the  salmon  fisheries  as  any  of  the  other  enactments  to 
which  WC  have  yct  alludcd.  Thcoretically,  the  proiectiott 
of  the  spawning  fish  and  the  young  fry  is  ihc  kcy  to 
the   whülc    problem.      If  wc   kill    the   goosc   U'c   caoDOt 
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have  the  golden  eggs ;  if  we  would  have  chickens  we  must 
let  the  fledglings  grow  ;  and  experience  has  shown  that  the 
provisions  of  the  law  relating  to  close  time,  spawning  fish, 
and  fry,  which  are  based  on  this  theory,  are  among  the 
most  valuable  of  all  the  enactments  touching  salmon 
fisheries. 

But  "  over-fishing,"  whether  by  fair  means  or  by  foul,  is 
not  sufficient  of  itself  to  account  for  the  depletion  of  some 
of  our  salmon  rivers  and  the  total  ruin  of  others.  All  of 
them  in  this  respect  have  been  subject  to  the  same  disease  ; 
and  all  of  them  have  had  the  same  remedy  administered, 
yet,  while  the  patient  in  one  instance  has  recovered,  he  has 
obstinately  persisted  in  dying  in  another. 

It  is  clear,  therefore,  that  we  must  look  for  some  cause 
over  and  above  over-fishing  as  the  principal  factor  in  the 
deterioration  of  our  salmon  fisheritö.  This  will  be  found 
in  the  artificial  conditions  of  a  densely  populated  manu- 
facturing  and  mining  country,  whose  rivers  have  been 
made  to  serve  many  other  purposes  besides  those  of  fish- 
production,  in  the  furtherance  of  which  the  interests  of  the 
fisheries  have  too  often  been  ignored.  Dams  for  raising 
the  water  to  supply  a  mill  were  among  the  earliest 
obstacles  placed  in  the  way  of  the  incoming  salmon,  and, 
together  with  similar  obstructions  raised  specially  to 
facilitate  the  capture  of  the  fish,  barred  their  progress  to 
the  spawning  grounds.  Sometimes  such  dams  were  used 
to  serve  the  double  purpose  of  driving  a  miU-wheel  and 
catching  the  fish.  These  obstructions,  however,  as  already 
stated,  very  soon  attracted  attention,  owing  to  the  hindrance 
they  caused  to  navigation.  When,  in  12 15,  the  Barons 
wrung  from  King  John  the  admission  of  the  rights 
enumerated  in  Magna  Charta,  not  the  least  important 
point  on  which  they  insisted  was  the  demolition  of  all 
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"  kidelli,"  or  fishing  weirs,  in  navigable  rivers.  Later 
Statutes  enforced  this  provision,  and  extended  it  to  "  gorces, 
mills,  wears,  stanks,  and  stakes,"  or,  as  they  are  called  ia 
the  old  Norman  French  Statutes,  "goitz,  molins,  cstanks,  et 
estackes," 

In  these  oft-rcpeated  enactments  the  primary  object  was 
the  maintenance  of  the  navigation.  The  protection  of  the 
fisheries  was  a  sccondary  idea ;  but,  inasniuch  as  any  obstacle 
to  the  progress  of  the  boats  was  an  equal  hindrance  to  the 
ascent  of  the  salmon,  the  navigation  and  the  fishery 
interests  were  so  far  identical,  and,  in  fighting  the  battle  of 
the  boats,  the  Barons  first,  and  Parliament  afterwards, 
fought  the  battle  of  the  salmon.  Although  in  non- 
navigable  rivers  dams  could  still  be  legally  erected,  their 
numbers  were  probably  few,  and  in  any  case  the  main 
streams  and  their  largcr  tributaries  remained  free  to 
the  fish. 

This  alliance  of  the  fishing  and  the  navigation  interests 
lasted  tili  tlie  middle  of  the  cighteenth  Century,  when  the 
link  which  unJted  them  was  suddenly  dissolved  by  the 
introduction  of  pound  locks.  Dams,  which  had  hithertobecn 
under  a  ban  as  a  hindrance  to  navigation,  were  now  hailcd 
as  a  boon  to  it,  Rivers,  naturally  non-navigable,  could  bc 
roade  navigable  by  the  application  of  pound  iocks.  and  ihe 
construction  of  these  obstacles  to  the  salmon,  instcad  of 
being  discountenanced,  was  encouraged  for  the  sake  of 
promoting  the  rapidly  increasing  commerce  of  the  country, 

But  what  was  life  to  trade  was  death  to  tlic  ßshcrics. 
In  the  cntliuäiasm  of  tlic  monicnt  tlie  peoplc,  and  the 
guardians  of  public  interests,  forgot  all  about  the  salmon; 
the  "grantz  rivers  d'Engleterre  "  were  divided  by  impassable 
wcirs  into  short  rcaches  of  scmi-stagnant  water,  no  looeer 
speeding  in  its  downward  course  to  welcome  the  nu 
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solmon  ;  and,  though  trade  increased  before  the  eyes  of  the 
people  on  the  surface,  the  fish  below  were  being  gradually 
(äioked  out  of  existence. 

The  Extension  of  the  canal  System,  again,  which  resulted 
from  the  success  of  the  Duke  of  Bridgewater's  celebrated 
canal,  led  to  a  considerable  extraction  of  water  from  the 
natural  sources  of  supply  to  feed  these  artiücial  "  cuts," 
and  in  this  way,  again,  afTected  the  movements  of  the  fish 
and  the  still  further  capacity  of  the  rivers  to  receive  them. 

But  still  further  evils  were  in  störe  for  the  salmon,  The 
snormous  development  of  mining  and  manufacturing 
enterprise  which  this  country  has  wJtnessed  during  the  last 
hundred  years  has  not  only  intcrrupted  the  free  flow  of 
water  in  our  rivers,  but  it  has  affected  their  purity ; 
factories  and  mines  multipSying  in  all  directions,  and 
requiring  large  supplies  of  water,  have  necessitated  new 
weirs  for  the  purpose ;  but,  not  sattsfied  with  this,  they  have 
retumed  dirty  the  water  that  they  took  away  clean,  and 
have  sent  back  poisoned  that  which  they  received  pure. 
In  this  way  whole  watersheds,  like  those  of  the  Mersey  and 
Calder,  the  Rheidol  and  Ystwith,  the  Ebbw  and  Rhymney, 
have  been  utterly  ruined  as  fish-bearing  streams.  Some 
rivers  are  actually  named  from  the  appearance  they  prcsent 
in  consequcnce  of  the  pollutions  that  are  pourcd  into  them. 
The  Redbrook,  in  South  Wales,  is  red  with  the  refuse  from 
tinplateworks ;  the  Blackburn,  in  Northumberland,  fs  black 
with  coal-washings  ;  the  Whitebrook,  a  tributary  of  the 
Wye,  is  white  with  the  refuse  chloride  of  lime  from  paper 
mills.  A  man  faliing  into  one  of  the  rivers  into  which 
idycworks  pour  their  parti-coloured  refuse  would  run  a  great 
lisk  of  carrying  evidence  of  his  mischance  about  with  him 
■fcr  weeks  in  the  colour  of  his  skin,  Even  where  they  are  not 
Aus  completely  poisoned,  the  rivers  passing  through  our 
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great  manufacturing  and  mining  centres  are  so  seriously 
affccted  by  poUutions  that  thc  fish  are  often  deterred  from 
entering  tliem  tili  a  heavy  flood,  or  the  cessation  from  work 
on  Sundays,  happjly  reduces  the  votume  or  thc  vinilencc 
of  thc  polluting  matter.  But  at  best  their'  movements  are 
regulated,  not  by  tlie  promptings  of  nature.  but  by  the 
accidents  of  art. 

Land  drainage  again,  by  materially  altering  the  conditions 
undcr  which  the  rainfall  finds  its  way  to  the  rivers,  has  not 
been  without  its  effect  on  the  salmon  fisheries ;  the  riveis, 
instead  of  presenting  a  volumc  of  watcr  of  fairly  uniform 
averagc  depth  throughout  the  year,  are  affected  by  evcry 
shower :  they  are  high  in  fiood  to-day,  to  fall  to  a  lowcr 
Icvcl  than  evcr  to-morrow,  and  the  movements  of  thc  fish 
are  consequently  rendered  uncertain. 

It  needs  no  argumcnt  to  show  that  fish  cannot  live  in 
polluted  water  :  the  evil  whicli  was  threatencd  by  weirs  has 
been  intcnsified  and  consumniatcd  by  poUutions,  and  thcsc 
two  causes,  singly  or  in  combination,  have  done  morc  to  niin 
our  salmon  fisheries  than  the  most  incessant  over-fishing. 

And  while  thc  injury  infiicted  on  the  salmon  fisheries  by 
weirs  and  pollutions  is  far  more  serious  than  that  caused 
in  any  other  way,  it  is  also  immenscly  more  difficult  to 
mitigatc.  The  mining  and  manufacturing  Jndustries  of  the 
country  are  of  vastly  greater  value  than  thc  salmon-fishtng 
industry,  The  annual  value  of  the  cxports  of  British  and 
Irish  manufactures  and  producc  is  two  hundred  and  fifty 
millions  Sterling.  This  enornious  total  talccs  no  cognizance 
of  home  consumption,  and  against  it  the  salmon  fisheries 
of  the  three  kingdoms  can  only  show  a  gross  cstimatcd 
production  of  thrce-quarters  of  a  million  a  year,  towards 
which  England  and  Wales  contribute  the  modcst  sum  of 
£  I  50,cnDO.     But  no  more  than  a  quarter  of  a  Century  aga 
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the  value  of  the  English  salmon  fisheries  amounted  to  only 
one-eighth  of  that  sum.  The  difference  between  ;f  i8,cxx> 
a  year  and  ;f  iSO,ocx)  a  year  represents  the  effects  of 
protection,  in  which  the  alleviation  of  the  evil  of  weirs  has 
played  only  a  small  part,  and  the  mitigation  of  pollutions 
one  still  more  insignificant  The  contrast  between  the 
present  condition  of  our  salmon  rivers  and  the  same  rivers 
in  a  State  more  nearly  approaching  their  pristine  purity 
and  freedom  from  obstruction  would  be  seen  in  an  ad- 
vance  upon  their  present  value  far  more  enormous  than 
is  represented  by  the  improvement  from  ;f  18,000  to 
£  1 50,000. 

Two  questions  arise: — Is  the  removal  of  the  evil  of 
weirs  and  pollutions  possible  ?  and,  is  the  "  game  worth  the 
candle"? 

To  take  the  case  of  the  weirs  first ;  one  or  two  illustra- 
tions  will  suffice.  Twenty  years  ago  the  River  Tyne  was 
blocked  near  its  mouth  by  a  formidable  obstruction  in  the 
shape  of  a  fishing-mill-dam  at  Bywell.  For  many  years 
this  weir  was  an  almost  impassable  barrier  to  the  ascend- 
ing  salmon.  Almost  the  only  spawning  ground  of  which 
the  fish  that  escaped  capture  in  the  close  season  could 
avail  themselves  was  situated  in  a  small  stream  flowing  into 
the  Tyne  immediately  below  the  dam.  All  the  fish  that 
reached  the  weir  during  the  fishing  season  were  at  the 
mercy  of  the  owner  of  the  dam,  yet  year  by  year  the  take 
feil  off.  In  1842,  however,  a  local  Act  provided  for  a 
weekly  "slap"  at  Bywell  fishing-mill-dam  from  10  P.M.  on 
Saturday  to  2  A.M.  on  Monday.  Although  the  opening 
thus  made  was  accessible  to  fish  at  only  infrequent  inter- 
vals,  owing  to  its  position  and  other  circumstances,  one 
result  of  its  formation  was  that  the  fishing  above  the  weir 
improved  very   materially,  while  at  the  same   time  the 


THE  SALMON  FISHERIES. 

produce  of  the  fish-lock  at  Bywell  itself  increased,  and  the 
saliuon  harvest  of  the  Tyne  generali/  improved.  In  1862 
a  flood  carried  away  part  of  the  dam,  with  the  iramediate 
result  that  the  take  of  fish  in  the  river  above  again  largcly 
increased,  The  owner  of  the  weir,  the  late  Mr.  Beaumont, 
having  abstained  from  reconstructing  the  weir,  the  fish 
have  since  had  uninterrupted  access  to  sevcral  miles  of 
spawning  ground  above  the  site  of  the  dam  ;  the  fisheries 
above  have  so  largely  improved  in  value  that  the  proprietors 
have  been  induced  to  take  fiirther  steps  to  encour^e  the 
salmon  by  removing  other  obstacles  to  their  ascent,  and. 
although  the  Tync  is  still  seriously  handicapped  by  the 
existence  of  weirs  in  its  uppcr  waters.  and  by  terrible 
pollutions  near  its  mouth,  its  salmon  fisheries,  which  would 
in  all  probability  have  gone  the  way  of  those  of  the 
Thames,  if  Bywelt  dam  had  remained  unremedied,  are 
now  more  productive  than  those  of  any  river  in  England 
and  Wales,  producing  about  50,00»  salmon  a  year. 

A  similar  Icsson  may  bc  learncd  on  the  Usk.  A  salmon 
river  of  splendid  natural  capabilities,  its  productiveness  was 
for  many  years  seriously  affccted  by  a  formidable  fishing- 
mill-dam  at  Trostrey,  about  seven  milcs  above  the  head  of 
the  tideway.  Except  at  time  of  heavy  floods,this  weir  was 
impassable  by  salmon.  To  its  existence  the  dccreasc  in 
the  fisheries  of  the  Usk,  which  began  to  attract  attention 
sixty  years  ago,  was  attributed.  How  far  this  was  the 
case  may  be  gathered  from  the  fact  that,  the  weir  having 
bccn  carried  away  by  a  flood  in  the  winter  of  1S23-24,  the 
catch  of  salmon  in  tlie  fishery  above  was  largcr  in  Ihe 
spring  of  1824  than  had  ever  been  known  bcforc  Con* 
nected  with  the  weir  wcre  three  fishing  boxes  or  trapd^  for 
which  the  occupiers  paid  a  rent  of  £  loo  a  ycar,  and  which 
werc  Said  to  be  worth  five  times  as  much.     On  the  otbef 
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handy  the  value  of  the  fishery  in  ten  miles  pf  river  above 
the  wdr  was  at  that  time  only  ;^30  a  year. 

After  the  reconstruction  of  the  weir  the  fisheries  again 
b^[an  to  decay,  and  twenty  years  later  the  value  of 
Trostrey  fishery,  includin^  the  rent  of  a  considerable 
mill,  a  house  and  garden,  and  a  few  acres  of  wood  for  the 
repair  of  the  weir,  had  fallen  X,o  £2T  2,  year.  Some  local 
gentlemen,  forming  themselves  into  an  association  for  the 
improvement  of  the  fisheries,  rented  and  lowered  the  weir 
at  Trostrey,  and  made  several  openings  in  the  body  of  the 
dam  through  which  the  salmon  could  pass  at  almost  any 
State  of  the  water.  The  result  was  that  scores,  "and  in 
some  instances  hundreds,"  of  fish  were  taken  with  the  rod 
in  the  neighbourhood  of  Crickhowell  and  even  higher  up, 
whereas  formerly  "there  was  hardly  a  salmon  taken  all 
the  Summer "  above  Trostrey  weir  at  all.  The  seed  thus 
sown  has  bome  abundant  fruit,  and  the  salmon  fisheries  of 
the  Usk,  under  careful  protection,  have  so  improved  in  value 
that,  though  the  river  is  injuriously  affected  by  town 
sewage,  though  three  of  its  largest  tributaries  are  abso- 
lutely  ruined  by  pollution,  and  several  others  are  more  or 
less  blocked  by  weirsj  it  produces  on  an  average  10,000 
fish  a  year,  1,50p  of  which  are  taken  by  anglers. 

Of  course,  it  is  not  possible  to  treat  all  obstructive  weirs 
in  the  same  summary  manner  as  Bywell  and  Trostrey.  A 
mill  or  a  manufactory  worth  hundreds  or  thousands  a  year 
cannot  be  destroyed  for  the  sake  of  a  fishery  non-existent, 
CT  of  insignificant  value.  If  our  predecessors  had  foreseen 
the  effect  that  weirs  would  have  had  on  many  a  prosperous 
fishery,  they  might  have  hesitated  before  sacrificing  a 
certainty  for  an  uncertainty ;  they  could  at  any  rate  have 
taken  means  to  prevent  the  future  industry  from  destroying 
the  existing  one,  and  fisheries  which  are  now  conspicuous 


&  ir  ai.  ance  might  have  been  of  great  prcsent  worth 
— possibly  gualling  if  not  excelling  in Value  thc  müls  which 
■■ve  sup  intcd  them,  But  wc  must  deal  with  the 
^stion  as  t  is,  and  not  as  it  might  have  been  :  the  wcirs 
ive  acquired  a  right  to  exbt,  and  we  have  to  see  how  far 
:ir  interests  can  be  reconciled  with  those  of  the  fisheries. 
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CHAPTER  V. 

Fishing  Weirs — Fishing-Mül-Dams — Ordinary  Dams — Newly  Erected 
Weirs — Salmon  Ladders  or  Passes — The  Ballisodare  Ladders — 
A  Fishery  created  by  Salmon  Ladders — Other  Forms  of  Salmon 
Passes — Salmon  Passes  versus  Mills. 

In  dealing  with  the  question  of  weirs,  Parliament  has 
drawn  a  wide  distinction  between  those  constructed  whoUy 
or  partially  for  the  purpose  of  catching  fish,  and  those 
constructed  solely  for  milling,  manufacturing  or  navigation 
purposes.  In  the  case  of  the  former  it  has  made  their 
existence  and  use  contingent  on  compliance  with  certain 
regulations  designed  to  prevent  them  from  completely 
cutting  off  the  nin  of  the  fish.  The  latter  are  permitted  to 
remain  in  the  State  in  which  they  existed  when  the  first  of 
the  present  Acts  came  into  force  in  1861,  provided  the 
obstniction  they  then  offered  is  not  increased  in  any 
way. 

Thus  no  "  fishing  weir  "  cxtending  more  than  half  way 
across  a  stream  can  exist,  unless  it  is  provided  in  the 
centre  with  a  "free  gap"  one-tenth  of  the  width  of  the 
stream,  and  never  less  than  three  feet  wide,  through  which 
salmon  can  pass  at  all  times.  No  compensation  was  made 
to  the  owners  of  these  structures  for  this  interference 
with  their  property,  although  this  provision  affected  their 
catching  powers  to  a  considerable  extent,  and  effectually 
took  the  sting  out  of  them  as  impediments  to  the  passage 
of  salmon. 

Fishing-mill-dams,  i.e.  dams  used  partly  for  fishing  and 
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partly  for  milling,  were  not  interfered  with  unless  the 
fishing  right  was  retained,  in  which  case  the  construction 
of  a  fish-pass  was  required,  with  "such  a  flow  of  water 
constantly  ninning  through  it  as  will  cnable  salmon  to  pass 
up  and  down  such  pass." 

At  the  time  when  this  Statute  was  framed  the  fear  pre- 
vailed  that  the  construction  of  a  fish-pass  meant  serious 
injury  to  the  milling  power,  and  as,  in  the  then  im- 
poverished  condition  of  the  fisheries,  the  milling  value  of  a 
dam  was  usualiy  greater  than  its  fishing  value,  the  owner, 
having  to  choosc  between  the  retcntion  of  the  former  unioi- 
paired,  and  its  possible  injury  if  he  retained  both,  hesitated 
to  sacrifice,  as  lie  thouglit,  a  real  present  value  for  a  doubt- 
ful  futurc  one.  The  possibility  of  the  fishery  becoming — by 
the  simple  process  of  giving  a  few  spawners  access  to  the 
Upper  waters  from  which  the  dam  cut  them  off — so  largely 
improved  as  to  far  exceed,  in  future  years,  the  value  of  Üic 
mill,  did  not  present  itself  to  the  minds  of  dam-owncrs 
generally  ;  and,  acting  oii  the  principle  that — to  adapt  a 
familiär  proverh — ^a  mill  on  the  land  was  worth  a  good 
many  fish  not  yet  in  the  river,  they  in  most  cases  prcferred 
to  let  their  fishing  rights  go,  and  to  retain  their  milling  rights 
intacL  But  the  case  of  the  fisheries  was  not  improved. 
The  neglect  to  make  a  fish-pass  involved  the  forfciture  of 
the  right  to  fish,  but  it  Icft  the  obstruction  caused  by  the 
dam  as  great  as  ever.  GreatQr,  indecd,  than  ever ;  fbr  with 
the  fishing  right  all  direct  inducement  to  the  owner  to  pass 
the  fish  over  the  dam  vanished  ;  not  only  was  the  cxisUng 
fishery  abandoned,  but  the  opportunity  of  incrcasing 
its  value  was  abandoned  too.  Parliament  overlo<^cd  the 
fact  that  it  would  have  been  of  far  greater  advantage  lo  th« 
fisheries  to  allow  but  onc  fish  to  pass  ovcr  the  dam  for 
evcry  tcn  that  might  bccaught  there,  than  to  take  awaythe 
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right  to  catch  ten  fish  at  the  cost  of  not  allowing  one  to 
pass  up. 

A  fishing-mill-dam  under  these  circumstances  became 
nothing  more  or  less  than  an  ordinary  dam,  erected  purely 
for  milling  or  other  purposes,  without  any  view  to  the 
capture  of  fish.  The  position  of  such  weirs  is  that,  as  their 
owners  had  no  direct  interest  in  the  fisheries,  they  could 
not  be  called  upon  to  provide  a  remedy  for  the  injury 
which,  with  a  sublime  disregard  for  anything  beyond  their 
own  immediate  purposes,  they  had  inflicted  on  the  fisheries. 
However  serious  the  effect  of  a  weir,  or  a  series  of  weirs,  in 
a  salmon  river,  they  were  held  guiltless  because  the  object 
for  which  they  were  erected  was  legitimate.  The  justice  of 
this  view  cannot  be  questioned,  however  much  the  existing 
State  of  things  may  be  deplored.  If,  when  weirs  first  began 
to  be  erected,  Parliament  had  foreseen  their  effect,  and  had 
insisted  on  proper  steps  bdng  taken  to  prevent  injury  to 
the  fisheries,  it  would  have  been  a  diffeisent  matter ;  but, 
when  weirs  had  been  in  existence  for  years,  perhaps  for 
centuries,  it  would  have  been  impolitic  suddenly  to  call 
upon  the  owners  to  do  what  might  possibly  prove  to  be  an 
injury  to  themselves  for  the  sake  of  benefiting  an  industry 
in  which  they  had  no  interest. 

With  new  dams,  or  old  dams  rebuilt  or  "  enhanced,"  as 
the  old  Acts  expressed  it,  the  case  is  different  Parlia- 
ment has  insisted  that  all  such  structures  in  salmon  rivers 
shall  be  provided  with  an  efficient  pass,  on  condition, 
however,  that  no  injury  shall  be  occasioned  thereby  to  the 
navigation  of  any  river  or  canal. 

This  proviso  was  a  natural  and  a  proper  one,  but — like 
another  equally  necessary  proviso,  that  a  fishery  proprietor 
or  a  Board  of  Conservators  constructing  a  pass  in  a  dam 
belonging  to  another  person  is  liable  to  pay  compensation 
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for  any  injury  to  the  mill  or  navigation  in  connection 
therewith — it  has  given  colour  to  the  prevaiHng  Impression 
that  the  construction  of  a  pass  will  necessarily,  or  even 
probably,  have  a  prejudlcial  effect  on  the  supply  of  water 
for  milling  or  navigation  purposes.  However  direct  the 
injury  which  the  dam  inflicts  on  the  fisheries,  the  remote 
possibility  of  injury  to  the  dam  is  sufficient  to  prevent  the 
remedy  of  the  first  evil. 

The  experience  of  the  last  twenty  years,  however,  has 
shown  not  only  the  advantages  accruing  from  the  construc- 
tion of  passes,  but  the  facility  with  which  they  can  often 
be  erectedy  and  the  inappreciable  damage  they  need  do  to 
the  milling  power.  Although  much  still  remains  to  be 
done  in  this  direction,  many  good  passes  or  ladders  have 
been  built  over  weirs  in  different  parts  of  the  United 
KLingdom,  the  System  varying  according  to  the  peculiar 
drcumstances  of  the  case.  Among  the  more  successful 
passes  in  England  and  Wales,  may  be  mentioned  those 
at  Penarthy  Bevere,  and  Pool  Quay  on  the  Sevem,  at 
Clitheroe  on  the  Ribble,  at  Acklington  on  the  Coquet,  at 
Erbistock  on  the  Dee,  at  Newton  Weir  on  the  Usk,  and 
at  the  Brän  Weir  on  a  tributary  of  the  Usk. 

What  a  salmon  pass  can  do  has  seldom  been  so  strikingly 
illustrated  as  in  the  case  of  the  Ballisodare  River,  County 
Sligo,  Ireland«  The  history  of  the  ladders  on  this  river 
is  remarkable.  "Previous  to  1856,"  writes  Mr.  Francis 
Francis  in  his  pamphlet  on  *  Salmon  Ladders,'  ^  "  the 
Ballisodare  River,  which  is  formed  by  the  junction  of 
two  rivers — ^the  Avonmore  and  the  Arrow — ^held  no  salmon. 
Occasionally  a  few  fish  came  into  the  bay,  and  made  their 

*  Publisbed  at  the  Field  Office,  346  Strand.'  I  am  indebted  to 
Mr.  Cox,  the  proprietor  and  publisher  of  the  Fteld^  for  the  use  of  the 
accompanying  woodcuts,  representing  the  Ballisodare  ladders. 


way  to  the  lower  falls,  which  are  at  low  water  igjft.  high, 
and  at  high  water  some  5  feet  or  6  feet  less.  Once  in  a 
way,  in  extremely  high  tides,  a  6sh  or  two  would  contrive 
to  scramble  up  the  broken  water  on  the  left-hand  side  of 
the  fall,  where  there  are  some  broken  Icdges  ;  but  the  fish 
never  got  past  the  Collooney,  or  highest  fall. 

"Mr.  Cooper,  having  obtained  an  Act  of  Parliament  for 
a  '  several '  fishery,  and  purchased  up  all  the  rights  which 
could  interfere  with  him,  planned  three  ladders — one  at 
the  lowest,  or  Lower  Ballisodare,  fall ;  one  (the  uppcr 
Bailisodare  ladder)  at  a  place  some  distance  above  where 
thcrc  were  a  succession  of  rapids  and  small  falls,  which 
were  not  a  very  formidable  obstruction  ;  and  a  third  {the 
Collooney  ladder)  further  up,  where  the  falls,  though  2j  feet 
less  than  at  Ballisodare,  were  so  abrupt  as  to  be  quitc 
impassablc,  being  16J  feet  high.  After  some  failures  the 
ladders  were  completed.  Spawning  salmon  were  put  U!> 
above  the  falls,  and  the  place  to  a  small  extent  was  stockcd 
with  ova.  Smolts  appcarcd,  and  went  down  to  sea.  In 
due  time  grilse  retumcd,  and  year  by  year  tncreascd,  until 
now  the  river  has  becomc  a  regulär  salmon  river,  and  one 
of  a  most  productive  charactcr,"  In  the  year  1869  no  lös 
than  9750  salmon,  worth,  at  one  Shilling  per  pound,  neariy 
£sooo,  were  taken  in  the  wcir  below  the  lowest  fall, 

The  accompanying  Illustration  shows  the  ladder  bjr 
means  of  which  the  salmon  are  enablcd  to  scale  the  lowest 
falls.  The  ladder  is  described  by  Mr.  Francis  as  being 
divided  into  twenty  stops,  the  position  of  which  is  sbown  00 
the  plan.  Its  extreme  length  is  248  feet,  so  that,  with  a 
fall  of  19J  feet  to  overcome.thc  ladder  shows  an  incline  of 
I  in  neariy  13.  The  side  walls  of  the  ladder  are  built  et 
rough-hewn  stone  2  feet  thick  for  the  most  pari,  for  it  ts  an 
cxceedingly  substantial  crection.      It  is  10  feet  wjde  in  the 
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clear ;  the  Chambers  in  the  Upper  part  are  mostly  about 
1 1  feet  long,  while  in  the  lower  part  they  are  about  1 2 J  feet. 
Thus  there  b  ample  room  for  a  salmon  to  rest,  and  in 
comparatively  quiet  water.  The  stops  are  2i  Jnches  high 
on  the  lower  side,  and  i6  inches  on  the  upper.  The  breaks 
in  these  stops  are  13  inches  wide ;  at  about  14  inches  or 
15  inches  in  depth  in  parts  of  the  compartments, 

The  ladder  over  the  Collooney  fall  is  similar  in  design  to 
that  just  described,  though  differing  somewhat  in  detail. 
Its  entire  length  is  200  feet,  which  gives  an  incUne  of  i  in 
12,  the  rise  from  water  to  watcr  being  about  l6J  feet.  The 
width  is  8  feet  9  inches,  and  t\\e  Chambers  avcragc  8  feet  6 
inches  in  length.  The  stops  are  19  inches  high,  with  breaks 
II  inches  widc,    (For  sketch  of  the  ladder  see  Frontispiece.) 

The  three  upper  stops,  however,  are  different  from  all  the 
rest.  They  were  originally  20  inches  high,  with  9-inch 
breaks ;  but  the  rush  of  watcr  was  found  to  bc  too  grcat, 
and  a  plank  13  inches  high  was  placed  on  the  top  of  cach 
of  these  stops,  extending  right  across  the  ladder,  but 
leaving  the  openings  as  originally  made.  With  oneor 
two  minor  alterations  suggcsted  by  expericncc,  the  ladder 
acts  admirably.  and  the  fish,  which  used  to  othem'ise  jump. 
and  jump  in  vain,  at  the  hopeless  obstruction,  swim  up  it 
with  the  greatcst  case. 

The  cost  of  these  two  passes,  with  a  third  of  less  impor- 
tancc  at  the  intervening  falls,  was  about  ^^locx),  and  thdr 
construction  has  practically  created  a  satmon  fishery  n-orth 
£  3CXX)  a  year. 

There  are  hundreds  of  weirs  in  the  countr>*  wherc  a  vtty 
much  smaller  expcnditurc  in  the  construction  of  a  pass 
would  produce  proportionately  valuable  results.  It  fs  not 
evcry  pass  that  necd  cost  jg4C»  or  ;f  500.  A  dam  cight  fe«t 
high  can  bc  rendercd  accessibte  to  salmon  at  lessthan  hsif 
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the  cost  of  a  dam  double  that  height  A  baulk  of  tiraber 
fixed  diagonally  across  the  Tace  of  the  sloping  apron  of  a 
weir — as  at  Bransford  Weir  on  the  Teme,  a  tributary  of  the 
Severn,  or  at  Lowood  Weir  on  the  River  Leven — so  as  to 
collect  into  a  small  stream  the  water  which  would  other- 
wise  trickle  down  the  slope  in  a  thin  sheet,  may  make  a 
very  efficient  pass  at  a  cost  of  a  few  pounds. 

Another  simple  raethod  of  passing  fish  over  a  dam  is  to 
erect  a  short  distance  below  it  a  second  or  subsJdiary  dam, 
which  will  havc  the  effect  of  backing  up  the  water  against 
the  obstruction  above,  and  so  of  reducing  the  height  which 
the  fish  have  to  jump.  A  third  dam  may,  if  necessary,  be 
buiit  bclow  the  second,  and  thus  a  single  high  fall  may  bc 
converted  into  two  or  three  jumps  of  half  or  one-third  its 
original  height,  This  plan  is  only  an  extension  of  the 
principle  on  which  the  Ballisodare  ladders  are  made.  The 
wholc  volume  of  the  river  itself  is  made  into  a  ladder  with  a 
series  of  broad  and  wide  steps,  up  which  the  salmon  leap 
with  more  or  less  ease,  according  to  their  height  Passes 
on  this  principle  have  been  successfully  adopted  at  Chol- 
lerford  and  Otterbum  dams,  on  tributaries  of  the  North 
Tyne,  at  Levcnshall  dam  on  the  Kent,  and  at  othcr 
places. 

The  advantages  of  this  system  are  that  it  involves  no 
interferencc  with  the  structure  of  the  original  dam,  and  that 
it  aflTords  rooiny  pools  in  which  the  fish  may  lie.  Its  dis- 
advantages  are  its  cost  in  thccase  ofa  wide  and  rapid  strearn, 
and  the  possibility  of  the  new  weirs  under  certain  circum- 
stances  causing  the  adjaccnt  lands  to  be  fiooded.  The  grcat 
advantage,  however,  of  this  form  of  pass  is  that,  in  the  casc 
of  a  mill-dam,  the  first  subsidiary  weir  may  be  built  at  such  a 
Spot  as  to  iiitcrcept  the  water  from  the  tau  racc  of  tbe  mlll ; 
and  thus  the  whole  volume  of  the  river,  whcther  the  null  is 
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working  or  not,  may  be  utilised  to  enable  the  fish  to  sur- 
mount  the  original  obstruction. 

The  supply  of  water  is,  after  all,  the  "  bone  of  contention  " 
between  dams  and  passes.  The  milier  appreciates  the 
truth  of  the  old  saying  that — 

"...  You  never  will 
With  water  once  passed  by  propel  the  mill ; " 

and  he  accordingly  objects  to  any  device  that  may  possibly 
reduce  the  supply  of  water  to  the  mill-wheel  in  dry  weather. 
For  the  efficient  working  of  a  fish-pass,  of  whatever  kind,  a 
supply  of  water  through  it  is  essential.  The  easiest  way  to 
secure  thls  is  of  course  to  make  the  entrance  to  the  pass  a 
trifle  lower  than  the  crest  of  the  dam,  but  this  would  pro 
tanto  diminish  the  effective  power  of  the  wheel  whenever 
the  level  of  the  water  feil  below  the  crest  of  the  dam.  To 
compensate  for  this  it  would  be  necessary  to  slightly 
increase  the  height  of  the  weir  ;  the  effect  of  which  would 
be  twofold.  It  would  first  of  all  ensure  the  füll  volume  of 
water,  that  would  otherwise  fall  down  the  whole  width  of 
the  dam,  passing  down  the  pass,  and  it  would,  in  the  second 
place,  increase  the  power  of  the  mill  by  the  additional 
weight  of  water  that  would  be  dammed  up,  as  well  as  by 
the  increased  length  of  time  during  which  the  river  would 
be  held  back  for  the  use  of  the  mill.  In  this  way  the 
requirements  of  the  pass  could  be  calculated  to  a  nicety, 
and  they  could  be  served  without  injury  to  the  necessities 
of  the  mill.  But,  even  without  cutting  into  the  crest  of  the 
dam,  it  would  in  many  cases  be  advantageous  to  gain  the 
same  end  by  slightly  raising  the  level  of  the  dam  along  its 
entire  length,  with  the  exception  of  that  part  where  the 
mouth  of  the  pass  is  situated ;  in  this  way,  although  the 
pass  would  be  less  efficacious  than  one  built  with  its  Upper 
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end  below  the  original  levcl  of  the  weir,  it  would  be  betcer 
than  none  at  all. 

A  poinl  of  law  is  involved  here  which  may  be  briefly 
referred  to.  The  heightening  of  a  dam  necessitates  the 
construction  of  a  pass  "  of  such  form  and  dimensions  as  the 
Secretary  of  State  shall  approvc."  Unless  such  approval  be 
obtained,  and  unless  the  fish-pass  has  ■'  constantly  ninning 
through  it  such  a  flow  of  water  as  will  enable  salmon  to  pass 
up  and  down  it,"  no  person  may  fish,  cxcept  with  rod  and 
line,  within  fifty  yards  above  and  one  hundred  yards  below 
such  dam.  This  prohibition  is  intended  to  act  as  an  induce- 
ment  to  mill-owners  and  others  to  construct  fish-passes,  but 
the  condition  that  the  pass  must  have  water  "  constantly" 
flowing  through  it  has  acted  as  a  deterrent  The  expedient 
of  raising  the  dam,  to  compensate  for  the  making  of  the 
pass,  would  probably  remove  thJs  scruple  on  the  part  of  the 
owner,  and  it  is  perhaps  worthy  of  consideration  whether 
the  law  might  not  be  altered  to  enipower  a  Board  of  Con- 
scrvators  to  make  such  a  bargain  with  a  milUowncr,  on 
condition  of  his  exercising  certain  fishing  rights,  to  be 
limited  according  to  the  efficiency  of  the  pass.  Every  extn 
spawning  fish  that  passed  the  obstruction  would  impravc 
the  productiveness  of  the  river  gencrally  and  of  the  fi^ciy 
in  question  in  particular;  the  mill-owner  might  make  a 
satisfactory  bargain  by  sacrificing  to  some  extent  his  miUing 
powers  for  the  sake  of  an  increasingly  productive  fish«)', 
and  the  Board  might  make  a  not  unreasonablc  arrangemenl 
in  giving  the  milier  a  property  in  a  part  of  the  fish  in 
exchange  for  the  greater  facilitics  that  he  might  accord 
the  remainder. 

In  any  case,  pass  or  no  pass,  the  Conservators  of  every 
district  should  be  empowered  to  net  the  waters  below  any 
dam  and  transfer  the  fish  from  the  lower  to  the  upper  side 
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of  the  obstniction.  The  Conservators  of  the  Dart,  failing 
the  construction  of  an  efficient  pass  at  Totnes  Weir,  have 
for  some  years  adopted  this  expedient,  with  very  satis- 
factory  results,  considerable  numbers  of  spawning  fish,  kept 
back  by  the  dam,  having  been  caught,  and  set  free  again 
where  they  could  continue  their  joumey  to  the  spawning 
beds. 
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CHAPTER  VI. 


PoUutions  —  Extent  of  Sjilnion  Rivers  destroycd  by  them — 
Differcnt  Sourccs  of  Pollution — Means  of  remedying  the  Evil — 
Serious  effects  of  Pollution  on  Hcallh  and  Trade— The  Scwage 
Question  and  the  Thames— The  Abolition  of  PoUutions— Suggestcd 
Scheme. 


No  abatement  of  weirs,  however — no  ladders,  howevcr 
expensive  or  effective — will  avail  much  where  serious  poUu- 
tions  exist.  The  injury  inflictcd  by  pollutions  is  cQortnous. 
Out  of  the  40,000  Square  mües  of  country  in  England  and 
Wales,  watered  by  rlvers  naturally  suitcd  for  salmoa,  no 
lcs3  than  6000  Square  miles  are  dtatroyed  by  pollutions 
alone  ;  10,000  square  miles  more  are  destroyed  by  pollutions 
and  weirs  combined  (and,  even  if  the  weirs  were  abatcd, 
the  pollutions  alone  would  still  bc  enougb  to  min  the 
rivers) ;  while  nearly  all  the  other  rivers  are  more  or  Icsa 
injured  by  the  one  or  the  other.  The  condition,  there- 
fore,  of  the  salmon  may  be  likened  to  that  of  the  hones 
in  the  Grand  National  Steepicchase,  if,  besides  having  to 
jump  a  high  hurdle  every  few  yards,  the  animab  had 
to  breathe  an  atmosphcre  charged  with  carbonic  acid  gas. 

Until  within  the  last  few  years  no  legislative  action 
has  been  takcn  to  rcmedy  the  cvil  of  pollutions,  and  the 
existing  law  on  the  subject  is  almost  inoperative.  It  b 
fairly  capablc  of  dealing  with  new  sources  of  poIIution  from 
factorics  and  town  sewers,  bat  it  does  nothing  to  remedy 
existing  impurities,  and  it  does  uot  touch  the  dcadly 
"  hush  "  from  niincs,  whether  new  or  old. 


EFFECT  OF  POLL  UTIONS.  59 

But  Parliament  and  the  public  are  becoming  more  and 
more  alive  to  the  necessity  for  purifying  our  streams,  not 
merely  for  the  sake  of  the  fisheries,  but  in  the  interests  of 
public  health  ;  while"  manufacturers  and  others  are  slowly 
recognising  the  fact  that  they  are  often  throwing  away 
valuable  material,   capable  of  being  tumed  to  profitable 
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account,  when  they  blindly  pour  their  refuse  into  the 
streams. 

PoUutions  are  of  two  kinds,  liquid  and  solid.  The 
former,  by  chemical  action,  are  most  deadly  and  insidious, 
destroying  the  oxygen  in  the  water  which  the  fish  breathe, 
and  actually  injuring  their  gills  or  breathing  organs ;  the 
latter  choke  by*  mechanical  action,  clogging  the  gills  and 
sufTocating  the  fish.  Solid  pollutions  have  an  even  more 
serious  effect  upon  the  fisheries  by  destroying  the  spawn- 
ing  beds,  which  become  smothered  with  a  thick  muddy 
deposity  iii  which  the  fish  will  not  spawn,  or,  even  if  they 
didy  the  ^gs  would  not  develop.  China-clay  works,  mines, 
and  coUieries,  are  notable  oiTenders  in  this  respect  But  it  is 
perfectly  practicable,  by  collecting  in  settling  tanks  or 
catch  pits  the  refuse  water  which  holds  these  matters  in  sus- 
Pension,  to  allow  the  sediment  to  fall  to  the  bottom,  when 
the  water  will  flow  off  practically  clean.  The  sediment  or 
"Sludge  "itself,  in  most  cases,  is  capable  of  being  converted 
into  bricks,  or  applied  to  some  similar  purpose ;  and,  even 
if  it  is  not,  the  cost  of  carting  it  away  to  a  spot  where  it 
will  do  no  härm  would  soon  be  repaid  by  the  good  done  to 
the  fisheries  by  keeping  it  out  of  the  river. 

Chemical  poisons  in  Solution  are  more  difficult  to  deal 
with,  but  they  are  so  much  more  deadly  and  far-reaching 
in  their  eflects  that  there  is  still  less  reason  for  hesitation  in 
compelling  their  diversion  from  the  rivers,  especially  as 
they  are,  with  probably  hardly  an  exception,  capable  of 
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such  profitable  utilisation  by  special  treatment  that  their 
compulsory  removal  from  our  streams  would  more  tban 
pay  the  cost  of  the  necessary  works,  without  reference  lo 
ihe  compensation  that  wou!d  be  found  in  the  improvemcnt 
of  the  tisheries. 

An  instance  may  be  found  in  the  plan  adopted  by  the 
Devon  Great  Consolidated  Mining  Company  for  the 
extraction  of  copper  in  Solution  in  mine-water,  with  most 
excellent  results.  The  water  is  passed  through  lai^e 
filtering  beds,  to  divest  it  of  all  earthy  matter,  and  tben 
conveyed  over  scrap-iron,  which  throws  the  whole  of  the 
copper  down,  The  iron  is  occasionally  turned  over  and 
brushcd,  to  prevent  it  from  becoming  too  thickiy  coated 
with  copper,  when  it  wouJd  cease  to  be  acted  on.  The 
copper  is  caught  in  a  catch-pit  at  the  end  of  each  watcr- 
course.  The  iron  displaced  by  the  action  of  the  add 
passes  off  in  the  form  of  ochre,  whIch  is  caugbt  in  jMts 
prcpared  for  the  purpose  ;  and  the  water  is  again  finally 
taken  through  a  series  of  catch-pits  and  ponds  before  being 
thrown  into  the  rivcr, 

The  rivcrs  of  South  Wales  are  all  morc  or  less  seriously 
injured — many  of  thcm  utterly  ruincd — by  the  refusc  from 
tin-plate  works.  This  refuse  consists  of  diluted  sulphuric 
acid,  holding  iron  in  Solution,  In  order  to  make  iron  platc 
or  wire  take  the  desired  coating  of  tin,  it  is  dippcd  in  a 
"pickle"  composed  of  a  strong  Solution  of  sulphuric  acid. 
which  eats  away  all  impurities  and  roughncss  from  the 
surfacc.  This  highly  poisonous  lit^uid,  wlien  it  has  been 
iised  several  times,  t>ecomes  so  fuUy  citargcd  witfa  iron 
that  it  can  do  its  work  no  longer ;  and  so  the  tnannbc- 
turers,  rcgarding  it  as  an  unprofitablc  servant,  cast  it 
disdatnfully  into  the  river,  wherc  it  poisons  the  watcr,  kills 
the  fish— and  anything  eise  that  happcns   to  driok  it— 
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and  stains  the  very  beds  and  banks  of  the  streams  the 
colour  of  a  mahogany  table.  But  Mr.  Pughsley,  of 
Kidwelly,  has  devised  a  means  of  utilising  this  waste 
"  pickle,"  by  the  use  of  which,  instead  of  dealing  death  and 
destruction  in  the  rivers,  it  may  be  retained  in  the  factories, 
and  become  a  source  of  wealth.  Mr.  Pughsley  simply 
evaporates  the  water  from  the  pickle  by  boiling,  and 
recovers  the  acid,  so  that  it  may  be  used  over  and  over 
again,  while  the  iron,  combining  with  a  portion  of  the  acid, 
is  precipitated  in  the  form  of  green  copperas  or  sulphate  of 
iron,  a  valuable  commercial  commodity. 

In  much  the  same  way  the  waste  soda  or  chloride  of 
lime  from  paper  works,  the  alkali  from  soap  works,  the 
grease  from  wool  works,  the  waste  from  dye  works,  and 
the  thousand  and  one  other  forms  of  poison  daily  cast  into 
our  rivers,  may,  by  the  practica!  application  of  the  teachings 
of  science,  be  diverted  from  the  streams  which  they  pollute 
and  converted  directly  into  money.  For  example,  the 
refuse  from  tan-yards  is  a  fruitful  source  of  poUution,  but 
there  is  no  reason  why  the  rivers  should  receive  this  matter, 
which,  if  applied  to  the  land,  is  a  valuable  manure.  The 
dye-water  from  dye  works,  consisting  of  a  Solution  of 
sulphate  of  iron,  with  insoluble  dye-matter  in  Suspension, 
can  be  purified  in  a  very  easy  manner,  and  the  refuse 
used  as  manure ;  it  can  be  clarified  by  simple  filtration 
fhrough  ashes ;  or,  if  tumed  into  subsiding  pits  or  tanks,  the 
addition  of  a  little  lime  causes  the  colouring  matter  to  be  at 
once'precipitated,  and  the  superincumbent  water  is  left  clear, 
and  may  be  drained  off  comparatively  pure  and  colourless, 
instead  of  going  to  foul  the  river  and  unfit  its  waters  for 
use  by  manufacturers  and  others  below. 

This  last  consideration  is  a  most  important  one.  Even 
if  manufacturers  had  no  inducement,  in  the  actual  value  of 
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their  refuse,  to  keep  it  out  of  the  rivers  ;  even  if  they  were 
not  influenced  by  the  reflection  that  tlie  fisheries  would  be 
benefited  thereby  ;  even  if  public  health  reaped  no  advan- 
tage,  and  the  causes  of  natural  bcauty  were  not  served, 
manufacturers  would  be  the  gaincrs  by  having  pure  water 
instead  of  dirty  water  to  use.  Factory  owners  in  South 
Wales,  for  example,  find  their  cngine-boüers  rapidly 
destroyed  by  the  use  of  water  from  the  rivers  impreg- 
nated  with  sulphuric  acid  ;  and  an  cnorraous  expenditure 
is  incurred  elsewhere  in  the  country  in  the  partial  purifi- 
cation  of  dirty  rivcr  watcr  before  it  can  be  used  for  manu- 
facturing  purposes,  or  in  the  sinking  of  wclls,  whicK  would 
often  be  needless  if  the  rivers  were  kept  even  tolerably  pure. 
Manufacturers  and  mine  owners,  however,  are  not  the 
only  people  who  sin  in  this  respect.  The  inhabttants  of 
every  town  that  casts  its  sewage  into  a  river  as  the  easiest 
and  apparently  the  cheapest  means  of  getting  rid  of  it  are 
coUectively  and  individually  to  blame.  It  is  a  serious 
question  whether  so  easy  a  means  of  getting  rid  of 
this  and  other  polluting  agencies  may  not  be  too  dearly 
purchased.  Not  only  are  tlie  fisheries  uijured  or  niined, 
but  public  hcalth  is  affected  by  the  contamination  of  th« 
atmosphere  caused  by  the  fermenting  sewage  ;  the  land 
is  robbed  of  a  valuable  manure  ;  we  are  deprived  of  our 
natural  suppUcs  of  pure  water ;  whole  fields  are  destroyed  by 
noxious  waters  carried  over  them  by  floods,  and  the  vwy 
grass,  instead  of  bcing  benefited,  is  poisoned,  so  that  the 
cattle  that  cat  it  are  killed.  Every  one  acknowlcdges  «ow- 
adays  that  the  proper  place  for  the  sewage  is  the  land,  not 
the  water.  It  has  already  been  satisfactorily  shown  that 
the  sewage  can  be  profitably  utiliscd.  The  question  ts, 
how  shall  the  principlc  be  carried  out  ?  Irrigationista  and 
prccipitationists  may  light  over  the  bone  if  thcy  will,  and 
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a  very  valuable  bone  it  is ;  but  in  the  meantime  it  does  no 
one  any  good,  and  is  the  occasion  for  a  vast  deal  of  mis- 
chief.  The  inquiry  now  proceeding  before  the  Commission 
on  London  Sewage  has  elicited  very  remarkable  testimony 
as  to  the  string  of  evils  occasioned  by  the  pollution  of  the 
Thames  from  this  source  alone.  The  estuary  of  the  Tyne 
is  badly  enough  polluted,  but  it  is  clean  compared  with  the 
Thames.  If  the  Thames  were  only  purified  to  such  an 
extent  as  to  compare  with  the  present  State  of  the  Tyne, 
and  if  its  weirs  were  provided  with  passes,  its  ancient 
salmon  fisheries  might  even  yet  be  restored  to  it.  With  its 
waters  xx)mpletely  purified  it  would,  in  its  salmon  alone, 
produce  wealth  far  exceeding  that  of  the  golden  sands  of 
fabled  Pactolus. 

The  difficulty  of  dealing  with  pollutions  is  in  its  legal 
aspect  similar  to  that  of  the  weirs.  Prescriptive  rights 
have  been  allowed  to  grow,  and  they  have  a  legal  claim  to 
proper  recognition.  But  when  public  opinion  recog^ises, 
on  the  other  hand,  the  füll  advantages  of  pure  rivers,  and 
when  it  understands  that  they  can  be  secured  without 
undue  interference  with  other  interests,  it  will  demand  that 
no  Single  industry  or  group  of  industries,  however  impor- 
tant  and  valuable,  shall  be  allowed  unreasonably  to  over- 
ride  them.  To  pass  a  law  that  within  a  reasonable  period — 
of,  say,  ten  or  a  dozen  years — all  pollutions,  solid  or  liquid, 
shall  be  diverted  from  our  rivers,  might  seem  at  first  sight 
an  unreasonable  proceeding.  But,  under  the  influence  of 
such  «pressure,  methods  similar  to  those  already  referred  to 
— ^which  have  been  devised  without  any  incentive  beyond 
that  of  direct  profit — would  no  doubt  be  found  whereby 
the  noisome  matters  nöw  daily  and  hourly  defiling  the  face 
of  Nature  could  be  disposed  of,  not  merely  at  trifling  cost, 
but  actually  at  a  profit 


If  the  policy  be  repudiated  of  casting  on  individuals  thc 
duty  of  removing,  in  the  public  interest,  thc  nuisances 
which  individuals  have  been  allowed  to  create,  then  a 
competent  public  body  should  be  armed  with  authority  to 
deal  with  the  question.  Such  a  body  should  be  formed 
for  each  watershed,  or  group  of  watersheds,  It  should 
havc  power  to  levy  a  rate  on  all  property  within  its  Juris- 
diction ;  to  divert  all  existing  pollutions  of  any  kind.  if  the 
ownersof  the  offending  worksdid  not  undertake  to  do  so  at 
their  own  costs  within  a  specified  time  (new  pollutions 
being,  of  course,  absolutely  prohibited) ;  to  retain  the  right 
to  deal  with  all  waste  substances  thus  thrown  on  its  hands, 
however  profitable  they  might  evcntually  prove  to  be  ;  to 
retain  all  profits  arising  thcrefrom  ;  to  dispose  of  the  rigbt 
to  deal  with  such  refuse,  and  generally  to  do  all  works 
necessary  to  secure  the  purity  of  our  streams.  Such  a 
body  should  act  in  unison,  if  not  bc  Idcntical,  with  Boards 
of  Fishery  Conservators,  and  should  have  power  to  Iev>'  a 
rate  on  all  private  üsherics  that  might  be  created  or 
improved  by  its  action.  This,  with  the  enhanced  value  of 
riverain  property  following  upon  the  purification  of  the 
streams,  the  increasing  prosperity  of  the  public  fisheries. 
and  the  consequent  re\'enue  in  Hcence  duties,  would  enablc 
the  bürden  of  taxation  to  be  shared  by  at  least  one  Enterest, 
in  Proportion  to  the  special  advantages  it  would  dcrivc 
from  the  Operations  of  the  Board.  The  Board  could  not 
Icvy  a  rate  on  the  improved  health  of  the  neighbourhood. 
but  in  the  Services  it  would  render  to  sanitation  thc 
public  generally  would  receivc  a  rctum  for  the  taxation 
imposed  upon  it. 

In  the  meantimc  the  offending  factories,  the  first  cause  of 
the  levy  of  the  new  rate,  and  no  inconsiderable  gainers  from 
thc  supply  of  pure  water  they  would  receivc,  might  bc 
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made  to  contribute  specially  by  a  percentage  on  the  cost 
of  the  works  necessary  to  deal  with  their  refuse. 

Such  a  measure  may  appear  drastic,  but  a  serious  disease 
demands  a  radical  eure.  The  Hydra  of  river  poUution 
requires  a  Hercules  to  end  its  days,  and  no  half-measures 
will  be  really  eflfective.  Much,  however,  may  be  done 
by  individual  effort ;  and  it  is  sincerely  to  be  hoped  that 
both  manufacturers  and  mine-owners,  as  well  as  weir- 
owners,  will  unite  in  a  real  effort  to  benefit  themselves 
as  well  as  the  fisheries  by  removing  or  abating  as  far  as 
possible  the  obstacles  they  have  placed  in  the  way  of  a 
national  industry.  So  long  as  pollutions  exist,  the  fish 
and  the  fisheries  must  sicken  or  die.  For  weirs — ^however 
serious — a  remedy  short  of  actual  demoHtion  may  be 
found ;  but  for  pollutions,  if  at  all  serious,  nothing  short 
of  removal  will  be  efficacious. 
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ArtiRcial  Breeding  of  Salnion— lls  advanlages — EXtensivcly  adopted 
in  America  acd  Canada — Is  it  es se nt ial ¥— Upper  Proprietors  and 
Salmon  Angling^ — Scientific  aspccts  of  artifieial  Propagation — Non- 
TM^axaty  Sahiwriida — Classification  of  Salm on^ Bull  Troul  vtrsus 
Salmon — Study  o(  Natural  History — The  Pacific  Salmon  Problem 
^Kippered  Salmon — Natural  Phcnomena  afTecting  the  Fisheries— 
Legislation— IniroductioQ  of  Salmon  into  Australasia — A  gloccc 
into  Futurity — Conclusion, 

The  opinion  is  gaining  ground  that,  as  it  is  to  artiticial 
causes  that  the  deterioration  of  our  salmon  fisheries  is  duc, 
so  purely  artifieial  measures  should  be  resorted  to  in  order 
to  revive  them ;  that,  instead  of  dcvoting  all  our  energics  to 
the  restoration  of  our  rivers  as  far  as  possible  lo  thcir 
natural  conditions,  by  remedying  the  obstructivcncss  of 
weirs,  removing  poUutions,  and  preserving  the  breeding 
fish,  we  should  altogcther  supplant  nature,  and  take  the 
hatching  and  rearing  of  fish  entlrely  into  our  own  hands. 

Briefly  described,  the  artifieial  rearing  of  salmon  or  of 
any  other  kind  of  oviparous  fish  consists  in  the  following 
Operations.  The  fish  are  caught  when  on  the  cvc  of 
spawning ;  a  slight  pressure  causes  the  fully  dcvelopcd 
roe  to  escape  from  the  ovarics — a  proccss  technically  knottn 
as  "  Stripping ; "  the  ova  of  the  fcmale  fish,  bcing  placcd 
in  a  suitablc  vessel,  are  covcrcd  with  the  nitlt  of  the  male 
fish,  and,  tlie  two  being  carefully  inixed  tc^ethcr.  im- 
pregnation  is  effected.  The  ova  are  then  washed,  placcd  in 
trays  or  troughs,  callcd  hatching-boxcs,  through  whicb  nins 
a  stream  of  cold  water,  undcr  the  influcncc  of  wfaicfa,  ai  in 
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the  ordinary  course  of  nature,  the  young  fry  are  hatched. 
By  dint  of  careful  attention  in  increasing  the  quantity  of 
water  as  the  fry  grow,  in  the  supply  of  proper  food,  and  in 
other  matters  of  detail,  the  young  fish  are  reared  "by 
hand"  until  they  are  big  enough  and  strong  enough  to 
fight  the  battle  of  life  on  their  own  account,  when  they 
are  turned  into  a  natural  stream. 

This  System  is  so  far  an  improvement  upon  Nature  that 
as  many  as  ninety  per  cent,  and  even  more,  of  the  eggs  may 
safely  reach  the  "  fry  "  stage,  instead  of  the  vastly  smaller 
Proportion  which,  as  we  have  seen,  survive  in  the  ordinary 
course  of  things.  But  here  the  advantage  ends :  the  fry, 
to  become  salmon,  must  develop  into  "  smolts/*  and  pass 
down  the  river  into  the  sea ;  brought  up  at  the  hands  of 
tender  nurses,  they  have  lost  much  of  their  natural  timidity, 
and  so  soon  as  they  are  turned  into  an  open  stream  they 
are  likely  to  fall  an  even  easier  prey  to  their  enemies  than  if 
they  had  been  bom  in  the  midst  of  them.  This  objection  is 
only  one  of  degree,  and  would  lose  all  its  force  if  the  salmon 
fry  were  able,  like  trout  fry,  to  remain  in  a  comparatively 
restricted  area  of  water,  where  an  unrclenting  war  could  be 
waged  on  their  foes,  and  where  they  could  be  tended  as  carc- 
fuUy  as  a  flock  of  lambs  in  a  fold.  But,  instead  of  this, 
they  have  to  go  down  to  the  sea  and  to  face  all  the  perils 
to  which  they  would  have  been  exposed  had  they  been 
left  to  hatch  out  naturally;  and  the  only  real  advan- 
t^e  which  artificial  hatching  affords  in  such  a  case  is 
that  the  number  of  fry  reared  from  the  eggs  of  a 
certain  number  of  salmon,  and  started  on  their  way 
to  the  sea,  is  many  times  greater  than  would  have  been 
produced  by  the  same  number  of  breeding  fish  if  left 
entirely  to  Nature.  Whether,  in  a  river  endowed  with  a 
fair    share    of   natural    capabilities,    this    is    a    practical 
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advantage  of  sufficient  importance  to  outweigli  thc  cx- 
pense  and  trouble  involved  in  artificial  breeding  may  be 
questioncd.  The  marvellous  abundancc  of  salnion  in  thc 
rivers  of  Western  America  suggests  a  negative  reply  ;  and 
some  of  our  own  heavily  handicapped  rivers  seem  to  show 
that  artificial  breeding  is  not  necessary  to  the  maintenance 
of  a  fair  stock  of  fish.  The  Tyne,  for  example,  with 
terrible  pollutions  in  all  directions,  with  most  of  its  tribu- 
taries  more  or  less  obstnicted,  ncvcrtheless  yields,  with 
ordinary  protection,  about  50,000  fish  a  year,  and  haS' 
withln  thc  last  dozen  years  produced  as  many  as  129,000' 
fish  in  a  single  season. 

On  the  other  band,  the  reports  of  the  progress  which  the 
artificial  hatching  of  salmon  and  other  fish  has  made  in 
Canada  and  the  United  States  are  very  alluring.  Salmoiv 
shad,  and  whitefish  have  been  hatched  by  the  miUioa 
under  the  immediate  direction  of  the  govemment  ofücials; 
and  tcns  of  millions  of  young  fry  have  been  tumed  into 
rivers  whose  stock  was  bccoraing  exhausted,  and  cvcn  inlo 
streams  where  they  did  not  naturally  exist  The  pladog 
of  some  millions  of  young  fry  into  the  waters  cven  of 
a  river  of  such  marvellous  productiveness  as  thc  Saoa- 
mento,  for  instance,  during  tlie  last  ten  years  or  so  hat 
been  followed  by  such  a  large  increase  in  the  take  of  adult 
fish  that  the  Honourable  B,  B.  Redding  reports  that  "witk 
the  aid  of  artificial  breeding  \vc  have  beatcn  the  sca-IJons,  tbc 
canncrics,  and  the  fishermcn  combined."  Altogcthcr  such 
rcmarkable  success  has  attended  thc  able  and  cncrgclic 
cfforts  of  the  fish-culturists — both  private  tndividuals  and 
public  ofüccrs — in  Canada  as  well  as  thc  United  Statcs» 
that  it  is  hardly  surprising  that  this  system  of  Supplement- 
ing  the  forces  of  Nature  is  looked  upon  in  some  qtiartcn  as 
thc  Alpha  and  Omega  of  salmon  preservation,  as  if  tbe 


THE  CLAIMS  OF  «  UPPER  PROPRIETORSP         69 

whole  secret  of  the  salmon  fishery  problem  were  summed 
up  in  the  injunction,  "  First  hatch  your  salmon  and  then 
catch  him." 

But  it  is  evident  that,  unless  rivers  are  at  least  un- 
poUuted,  it  will  be  useless  to  turn  young  fry  into  them. 
The  abolition  of  poUutions  is  therefore,  artificial  breeding  or 
no  artificial  breeding,  a  sine  qua  non,  To  the  bane  of  weirs 
artificial  breeding  may  be  a  partial  antidote,  since  the 
young  fish  can  go  down  with  comparative  ease,  where  the 
breeding  fish  could  with  difficulty  get  up  ;  but  with  efficient 
passes  and  with  a  reasonable  stock  of  fish  left  for  breeding, 
a  fairly  pure  river  will  hold  its  own,  as  a  salmon-producing 
stream,  without  artificial  breeding. 

For  some  years  several  hundred  thousand  young  salmon 
fry  were  tumed  into  the  Thames  by  Mr.  Forbes  of  Chertsey, 
the  late  Mr.  Frank  Buckland,  and  the  late  Mr.  S.  Ponder. 
But  not  one  of  those  fry  has  ever  come  knocking  at  the 
door  of  Mr.  Forbes*  house  at  Chertsey,  which  they  ought  to 
have  done  if  it  be  true  that  salmon  always  return  to  the 
Spot  where  they  were  hatched ;  and  which  they  might, 
metaphorically  speaking,  have  done,  if  the  Thames  had 
been  purified  and  its  weirs  provided  with  passes.  When 
this  is  accomplished,  and  not  before,  artificial  breeding  may 
be  of  inestimable  advantage  in  enabling  us  to  sow  the  seed 
which  shall  produce  the  future  salmon  harvests  of  that  rivcr. 

In  what  may  be  called  the  "  politics,"  as  distinguished 
from  the  **  economics,"  of  our  salmon  fisheries,  the  removal 
of  weirs  and  poUutions  is  a  matter  of  primary  importance. 
The  landowners  on  the  head  waters  of  a  salmon  river — in 
fishery  parlance  the  "upper  proprietors" — very  naturally 
ask  that  they  may  have  scme  share  of  the  fish  whose 
very  existence  depends  upon  their  goodwill  in  preserv- 
ing   the   spawning  beds.      If  weirs   and   poUutions  keep 
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the  fish  back  tili  so  late  in  the  year  that  they 
completeJy  "  out  of  season."  the  uppcr  proprietors  show 
a  not  unnatural  disgust,  just  as  tliey  would  cqually 
natura!!/  do  if  the  nets  below  were  allowcd  to  fish  so 
late  and  so  continuously  as  to  practically  reap  the  »hole 
harvest.  In  the  nature  of  things  it  is  not  possible  for 
the  Upper  proprietors  to  have  a  large  share  of  the  fish 
which  they  raay  bc  said  to  breed  ;  and  their  demands  are 
not  unreasonable :  they  nierely  ask  for  the  gleanings  of 
the  harvest ;  they  are  content  if  they  cap  have  a  little  sport 
whcn  excrcising  thia  right  As  anglers,  they  do  not  like  to 
be  condemned  to  hook  füll  or  foul  fish,  which  they  are 
obliged  at  once  to  rctum  to  the  water  under  pain  of  hca\-y 
penalties.  Indeed,  the  fact  that  the  salmon,  which  usually 
observes  an  almost  total  abstention  from  food  durtng  bis 
sojoum  in  fresh  waters, — at  any  rate  wliilc  procecdini; 
iip-stream  to  spawn— should  so  willingly  take  a  bait  com- 
posed  of  a  bunch  of  feathers  unlike  any  inscct  that  evcr 
existcd,  would  seem  to  bc  a  special  dispcnsatton  of  Provi- 
dence  to  enable  the  uppcr  proprietor  to  take  out  in  sport 
what  lie  cannot  have  in  a  commerciai  fishery.  The  angling 
rights  on  a  milc  or  two  of  good  water  are  often  as  valuable  a» 
a  commerciai  net  fishery  taking  ten  times  the  quantity  of  fish; 
and  the  maintcnance  of  a  property  of  this  kind,  as  well  a» 
of  good  fccling  betwcen  all  the  riparian  interests  on  a  rivcr, 
depcnds  in  large  measure,  first,  on  the  renioval  of  ixtllutions 
and  wcirs  and,  ncxt,  on  the  adjustment  of  fisliing  seasonal 
and  mesh  of  nets,  and  the  proper  rcgulatton  of  ihe  iirt 
fisheries.  For  theso  various  rcasons  the  arlificial  brecdJng  of 
salmon  can  never  advantageously  supplant  the  mcthod  of 
maintaining  a  salmon  fishery  by  the  restoration  of  a 
rivcr  to  somcthing  Uke  its  natural  conditions.  But.  as  «n 
aid  to  the  scientific  study  of  the  life  history  of  fish  andlo 
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the  accurate  determination  of  species,  artificial  propagation 
will  prove  an  invaluable  ally  of  the  fishery  legislator  as 
well  as  of  the  fish-culturist ;  and  it  is  in  this,  as  well  as  in 
such  work  as  re-stocking  barren  waters,  in  facilitating  an 
interchange  of  varieties  between  one  district,  or  one  country, 
and  another,  that  artificial  breeding  will  find  its  most 
useful  functions.  Not  the  least  important  service  it  can 
render  is  to  aid  in  the  accurate  Classification  of  the 
diflTerent  varieties  of  SalmonidcB. 

Scientifically  the  genus  Salino  embraces  two  distinct 
classes  of  fish — those  which  migrate  to  and  from  the  sea, 
and  those  which  live  entirely  in  fresh  waten  With  the 
latter  which  include  the  fish  known  under  the  designations 
of  trout,  char,  grayling,  pollan,  powan,  vendace,  and 
gwyniad  the  present  treatise  has  nothing  to  do.  The 
non-migratory  Salmonidcß  are  a  mere  incident — ^though  a 
not  unimportant  one — in  the  greater  question  of  the  Salmon 
Fisheries.  The  same  may  be  said  of  the  smelt  or  spafling, 
which,  though  a  migratory  Salmonoid,  differs  so  essentially 
in  its  habits  from  all  the  other  varieties  of  the  genus  that 
it  is  not,  in  effect,  placed  under  the  salmon  laws,  and  may 
be  at  once  dismissed — although  in  an  exhaustive  con- 
sideration  of  the  salmon  question  this  fish  ought  not  to 
be  overlooked,  since  it  undoubtedly  affords  in  certain 
localities  a  large  supply  of  food  for  the  salmon.  All  these 
fish,  it  should  perhaps  be  added,  are  susceptible  in  the 
highest  degree  of  all  the  advantages  which  practical  and 
systematic  artificial  propagation  on  the  largest  scale  can 
confer. 

Of  migratory  Salmonidce  there  is  a  large  number  of 
diiTerent  species,  and  a  still  larger  array  of  "  varieties." 
Salnto  salar  is  regarded  in  this  country  as  the  salmon  par 
excellence,    its    cousins,    the    peal,    sewin,    or    sea-trout — 
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whether  these  names  are  strictly  synonymous  or  not  is 
a  disputed  point — holding  on!y  second  rank,  though  thcir 
flcsh  is  red  ;  while  the  "  bull-trout,"  {S.  eriox)  comes  a  bad 
third,  its  flcsh  bcing  dcddedly  inferior  to  that  of  any  other 
Eaglish  variety,  white  in  colour,  and  comparatively  flavour- 
li:ss.  Here,  as  is  too  oftcn  the  case  elsewhere,  the  inferior 
race  is  the  strongcr ;  bull-trout  are  abte  to  push  their  way 
up-stream,  and  to  spawn  where  the  wcakcr  salmon  is  kept 
back ;  and  in  many  rivers — notably  the  Coquet  in  Northum- 
bcrland — the  more  aristocratic  salmon  is  being  clbowed 
out  by  its  sturdicr  '■  poor  relations."  The  problem  of  so 
regulating  the  usc  of  nets  that  a  closer  mesh  may  be  uscd 
to  capture  the  buH-trout,  whicli  are  smallcr  tlian  the  salmon, 
without  capturing  an  undue  proportion  of  the  immature 
mcmbcrs  of  the  larger  and  more  valuable  racc,  is  one  which 
is  making  more  and  more  urgent  claims  on  the  careful 
attention  of  the  authorities  charged  with  the  protectioa  of 
the  salmon  fishcries. 

In  England  the  proper  Classification  of  the  difTereat 
varieties  of  salmon  is  still  an  open  question.  In  ncw 
countries  likc  America,  notwithstanding  the  care  latcly 
bestowed  upon  the  matter,  chaos  reigns  in  the  nomendature 
of  the  large  number  of  varieties  which  that  great  contincnt 
appears  to  contain.  Whcn  YarreJl  madc  the  fry  of  Salmo 
salar  into  a  distinct  specics,  under  the  namc  of  Saim» 
sahnuliii,  and  when  eminent  French  naturalists  tili  vay 
recently  promoted  the  kelt,  or  spawned  salmon,  to  a  similar 
dignity,  under  the  namc  of  sauinoti  b/caräf  or  bcakcd 
salmon,'  it  is  not  surprising  that  Üie  international  Classi- 
fication of  the  differcnt  species  of  a  gcnus  of  fish  which  are 
susccptiblc  of  such  great  changcs  in  tbeir  appearoncc  at 

'  S.  hamatus,  or  hookcd  snlmon,  ligurca  in  some  lists  of  Americu 
specics  of  salmon,  but  is  probably  only  Ibc  "  kell "  of  other  »pedcv 
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different  periods  of  their  existence,  and  according  to  the 
peculiar  characteristics  of  the  locality  in  which  they  may 
happen  to  exist,  should  prove  a  task  of  great  delicacy  and 
difficulty,  It  IS  not  necessary,  nor  would  it  be  possible, 
to  enter  fuUyinto  this  question  here;  but  so  much  depends, 
in  salmon  legislation  and  administration,  on  an  accurate 
knowledge  of  the  natural  history  of  the  fish  in  all  its 
phases  and  varieties,  and  so  much  can  be  gained  by  an 
interchange  of  experience  between  different  countries,  that 
the  importance  of  the  question  cannot  be  too  strongly 
insisted  upon  ;  and  the  service  which  artificial  culture 
of  salmon  can  render  in  this  matter  can  hardly  be  over- 
estimated. 

Another  such  point,  in  which  the  aid  of  artificial  breeding 
can  be  called  into  requisition,  is  the  case  already  referred 
to  of  the  supposed  death  after  spawning  of  the  Columbia 
and  Fräser  River  salmon.  This  question  is  eminently 
worthy  of  complete  investigation,  and  could  easily  be  set 
at  rest,  if  by  no  other  means,  at  least  by  the  expedient  of 
marking  the  fish  artificially  spawned  before  they  are  re- 
tumed  to  the  river.  If  only  two  or  three  of  the  fish  from 
which  the  spawn  is  taken  artificially  were  found  in  sub- 
sequent  years,  the  fact  would  at  once  disprove  the  theory 
that  the  salmon  of  the  Pacific  coast  invariably  die.  Or  a 
few  of  the  spawned  fish  might  be  retained  in  an  aquarium, 
where  the  fresh  water  was  gradually  replaced  by  salt  water, 
to  reproduce  as  nearly  as  possible  the  conditions  under  which 
the  fish  would  naturally  exist  on  its  downward  migration — 
if  it  really  does  migrate.  Or  some  of  the  eggs,  transported 
to  this  country  and  artificially  hatched,  would  produce  fry 
which  might  be  marked  and  placed  in  some  of  our  rivers, 
where  their  movements  might  be  watched  to  see  whether 
the  shorter  length  of  our  streams  increased  their  power  to 
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\\itlistand  thc  exhaustioii  attendant  on  their  long  jouroC)' 
to  their  native  spawning  beds. 

Thc  bearing  of  this  problem,  not  only  upon  thc  futurc 
nianagenient,  of  tlic  salmon  fisherics  of  the  Pacißc  slope, 
but  upon  thc  whole  question  of  salmon  fishcrics  in  all 
parts  of  the  world,  is  very  importaiit.  The  belief  that  the 
kelts  all  die  is  rclied  upon  by  the  advocates  of  artifidat 
breeding  as  an  argumciit  in  favoiir  of  the  universal  adoption 
of  that  System.  And  very  naturally  ;  for  if  the  parent  fish, 
having  once  fulfilied  their  natural  functions,  are  to  perish. 
it  is  far  better  that  their  flesh  should  be  utilised  than  tliat 
their  dcad  bodies  should  lie  festering  in  thc  rivcr,  poisoning 
thc  atmospherc,  and  contaminating  the  water.  In  the  Upper 
part  of  the  Fräser  the  quantities  of  dead  Iish  found  after  thc 
sijawning  season  are  said  to  be  so  enormous  that  thc  effiuvium 
is  perceptible  for  a  great  distance,  and  is  quitc  sickening- 
There  is  nöthing  actuaüy  unwholesomc  in  thc  flesh  of  a 
spawned  salmon,  notwitbstanding  the  populär  prcjudicc 
to  thc  contrary;  at  any  rate  tlie  Parisian  gastronome.  who 
is  generally  supposed  to  havc  a  keen  appreciatiou  of  thc 
good  things  of  this  üfe,  enjoys  his  diet  of  kelt,  whcther 
kippered  or  salted,  or  left  to  be  disguised  by  thc  resourcc* 
of  the  culinary  art ;  and  Paris  lias  always  becn  an  opei) 
market  for  poached  fish  from  the  English  rivers.  So  many 
million  pounds  of  kippered  salmon  would  be  a  not 
unwcicome  addition  to  thc  food  resourccs  of  many  peoplc 
besides  thc  Red  Indians  of  the  American  woods  and 
prairies.  But  thc  legitimacy  of  such  a  course  dcpciids 
cntirely  upon  thc  absolute  proof  that  thc  spawned  fish 
of  1B83  die,  and  will  not  come  back,  in  1884,  or  1885, 
increascd  from  fifteen  to  fifty  per  cent  in  sizc,  if  caugbl 
"  fresh  run,"  and  in  reproductive  power  if  left  to  spawn. 
Thc  celcbrated  breeding  ponds  at  Stormontücld,  on  ihe 
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Tay,  and  the  still  more  extensive  ponds  belonging  to  Sir 
James  Gibson  Maitland,  Bart.,  at  Howietoun,  near  Stirling, 
have  in  our  own  country  done  what  the  "  hatcheries  "  belong- 
ing to  the  United  States  and  Canadian  Fishery  Commis- 
sioners  have  done  on  a  larger  scale  on  the  other  side  of  the 
Atlantic.  By  their  assistance  several  disputed  points  in  the 
history  of  Sahnonidos  have  been  cleared  up,  notably  the 
Identification  of  the  "parr"  of  different  species.  But 
many  important  problems  have  yet  to  be  solved  before 
we  can  claim  to  have  an  accurate  knowledge  of  the  habits 
of  salmon. 

How  often,  for  instance,  are  we  at  a  loss  to  account  for 
the  Strange  fluctuations  in  the  harvest  of  our  salmon 
fisheries.  We  have  yet  to  ascertain  the  füll  effects  of 
floods,  of  droughts,  of  severe  winters,  of  hot  summers,  and 
of  storms  at  sea,  not  only  on  the  fish  themselves,  but  on  their 
enemies  and  on  their  food ;  how  far  their  migrations  arc 
affected  by  changes  of  temperature,  by  rainfall,  by  elec- 
tricity;  what  conditions  favour  an  abundancc  of  their 
natural  food ;  what  laws  govern  their  periods  of  spawn- 
ing ;  what  is  their  average  period  of  life — these  arc  pro- 
blems, hitherto  unsolved,  which  artificial  culture  may  help 
US  to  answer  ;  and  their  Solution  is  no  less  necessary  in  a 
practical  sense  than  desirable  from  the  point  of  view  of 
abstract  science.  Legislation,  to  be  effective,  must  bc 
based  upon  accurate  knowledge  ;  to  be  beneficial  it  must 
be  shown  to  be  necessary.  To  blindly  restrict  fishing  in 
Order  to  check  a  diminished  productiveness  caused  by 
natural  causes  is  to  misapply  legislation.  Fluctuations  in 
the  harvest  of  the  water  are  as  natural  as  fluctuations  in 
the  harvest  of  the  land.  When  we  have  learned  whether 
to  attribute  a  falling-off  in  a  particular  fishery  to  natural 
or    to    artificial  causes,   we   shall   have  got  the   essence 


of    the    question    of   thc    management    of    our    salmon 
fisherics. 

The  very  remarkable  acliicvemeiit  of  stockiiig  the  waters 
of  Australia,  Tasmania,  and  New  Zealand  with  trout  and 
salmon  could  never  have  been  accomplished  but  for  the 
discovery,  first,  that  the  eggs  of  fish  could  be  taken  and 
fertilised  by  artificial  manipulation,  and,  sccond,  that  bythc 
use  of  icc  their  devclopmcnt  could  be  retarded  sufificienÜy 
long  to  enable  them  to  be  carried  in  safety  half  round  thc 
World.  It  would  be  a  striking,  but  by  no  means  impossiblc, 
Illustration  of  the  destructive  powers  of  man  on  the  ooe 
haud,  and  the  reproductive  powers  of  Nature,  aided  by  man's 
intelligence  and  constructive  arts,  on  the  other,  if  Great 
Britain,  once  the  home  of  the  fincst  salmon  in  the  world,  with 
her  natural  supplies  poisoncd  and  obstructed  out  of  existence, 
were  reduced  to  the  necessity  of  receiving  from  the  Anti- 
podes,  wliose  sparkling  streams  Nature  forgot  to  include 
in  the  rcalm  of  the  "  king  of  fish,"  cargoes  of  salmon,  caught 
wecks  and  months  ago  beneath  thc  Southern  Cross,  but 
preserved  fresh  and  bright  by  thc  aid  of  "  rcfrigerating 
machinery"  for  consumption  at  the  Englishman's  dinner- 
table. 

\Ve  have,  on  thc  other  haiid,  \vithin  our  reach  the  possl- 
bility  of  restoring  the  salmon  fisherics  of  this  country  to 
such  an  cxtent  that  the  very  remarkable  improvcment  in 
their  productiveness  which  the  last  twenty  years  have 
witnesscd  shall  be  entirely  eclipscd.  But  rivcrs  now  dcpo- 
pulatcd  call  only  bc  rcstored  by  going  to  the  root  of  thc 
evil,  and  by  rcmedying  weirs  and  poUutions.  If  we  are 
not  careful,  even  streams  now  fairly  productivc  may  sbare 
the  fate  of  the  Thamcs  and  thc  Mersey ;  and.  whcn 
Macaulay's  New  Zcalander  comes  to  pcrch  on  thc  brokcn 
arch  of  London  Bridge,  and  finds  no  salmon  Icaping  ovcr 
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the  ruined  piers,  or  lying  in  the  eddies,  he  may  possibly 
bethink  him  of  the  silver  fish  he  has  left  behind  in  his 
native  land  :  remembering,  then,  a  legend  to  the  effect  that 
their  presence  there  originated  in  the  practica!  application 
of  the  System  of  "  artificial  propagation,"  he  may  possibly 
complete  the  circle  by  bringing  back  to  the  once  more 
"silvery  Thames*'  its  long  vanished  stock  of  salmon. 
When  historical  research  in  the  neighbourhood  of  South 
Kensington  or  Bloomsbury  shall  have  revealed  to  him  the 
fact  that  it  was  to  weirs  and  pollutions  that  the  former 
extermination  of  the  fish  in  this  country  was  principally  due, 
he  and  bis  successors  will  no  doubt  be  warned  in  time  not 
to  repeat  the  mistake  which  his  predecessors  made  in 
abusing  their  rivers  and  neglecting  the  fish. 
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CHAPTER   I. 

A  GENERAL  SURVEY. 

The  opening  sentence  of  this  Handbook  I  should  like  to 
be  the  expression  of  a  belief — to  wit  that,  take  it  all  in  all, 
year  in  and  year  out,  there  is  no  better  sport  in  the  world 
for  the  angler  than  in  Great  Britain.  The  affected  sighing 
after  the  good  old  times,  and  the  gloomy  apprehension  that 
this  highly  favoured  country  is  going  to  the  dogs,  with 
which  we  are  all  but  too  familiär,  are  shared  in  by  him,  of 
course,  if  he  would  live  up  to  his  Privileges  ;  nevertheless, 
grumbling  granted,  and  too  much  cause  for  grumbling 
granted  in  the  same  breath,  he  has  not  a  great  deal  to 
complain  of. 

At  a  very  interesting  meeting  last  year  at  the  Society  of 
Arts,  when  a  goodly  congregation  of  anglers  met  to  hear 
and  discuss  a  paper  by  Mr.  Marston  on  the  propagation  of 
coarse  fish,  we  were  all  highly  amused  at  a  Speech  from  an 
eminent  American  pisciculturist,  who  dilated  upon  the 
excellent  qualities  of  the  Black  Bass,  and  suggested  the 
propriety  of  introducing  that  sportive  fish  into  certain 
British  waters.  He  incidentally  referred  to  some  of  the 
angling  paragraphs  which  appear  week  after  week  in  the 
English  sporting  papers,  and  raised  an  easy  laugh  by 
dwelling  upon  the  fuss  sometimes  made  over  infinitesimal 


catdies  of  fish.  Doubtless,  there  is  an  dement  of  absurdity 
in  the  published  reports  of  an  angliiig  contcst  carricd  out 
lipon  solcmnly  proniulgated  ruies,  and  with  all  thc  formah'ty 
of  supervision  and  directions  from  a  responsible  committec, 
yet  which  results  in  tlic  gentleman  who  bears  avvay  the 
iROSt  valuable  prize  winning  byan  interesting  roachlet  sevtn 
iiiches  long,  and  a  small  eei*  to  nmke  the  \veight  luore 
imposing.  Eiery  week,  as  a matter  of  fact,  if  any  onc  carcd 
to  search  for  them,  a  dozcn  reports  of  angling  might  bc 
selected  to  support  the  one-sided  view  that  in  this  ancicnt 
land  we  are,  in  the  matter  of  sport,  reduced  to  a  vcry 
sorry  plighL 

Sincc  that  mecting  was  held,  I  have,  howevcr,  cmployed 
myself  in  carefuUy  noting  thc  corresponding  litcrature  of 
the  United  States,  and  I  find  that  the  angling  rccords 
therc,  where  cveiything  is  so  splcndidly  new  and  gloriously 
bii.'.  d(>  not  matcrially  diffi:r  from  üur  own.  Time  aftcr 
timc  have  American  sportsmen  assurcd  nie  that  the  piteous 
cry,  in  lamentation  for  rivers  ovcrfished  and  sport  de- 
stroyed,  is  familiär  under  thc  Stars  and  Stripes,  and  that 
ihe  American  anglcr  has  continually  to  push  out  to  fresh 
fishing  grounds.  In  New  Zealand  and  Tasmania,  whcre 
the  best  trout-fishing  in  the  world  will  probably  bc  found 
within  a  fcw  years,  that  plaintive  wail  would  also  bc 
cchoed  but  for  the  obvious  sparsity  of  population,  and 
it  will  bc  heard  when  there  are  morc  fishermen  to  wony 
the  fish. 

In  the  angling  waters  of  Great  Britain  we  may  at  any 
rate  fairly  assumc  that  wc  know  thc  worst  With  us,  there 
is  no  pushingout  wcst  until  «c  rcach  thc  Rocky  Mountain 
truut.     Oiir  sport  is  confincd  within  a  comparatively  tiny 

-  I  btlicve  in  mosi  angling  clubs  ecls  are  not  rccogniscd  as  wdgh- 
ablc  ganic.     But  1  saw  a  niatcl)  won  in  the  manner  dcscribed. 
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ring  fence  of  island  surf.  It  is  not  possible  for  any  angler 
to  explore  and  discover  a  new  river.  But  let  us  be  thankful, 
if  we  know  the  worst  we  also  know  the  best.  We  know 
that,  by  careful  conservation,  by  spread  of  knowledge  upon 
matters  connected  with  fishes  and  their  food,  and  by  the 
possibilities  of  applying  to  their  homes  some  of  the  sanitary 
principles  which  we  are  beginning  to  find  out  ought  not  to 
be  neglected  by  human  kind,  angling  in  Great  Britain 
has  vastly  improved,  and  may  in  the  future  be  improved  to 
an  almost  indefinite  extent.  There  are,  no  doubt,  streams 
once  renowned  for  their  sport,  that  have  been  as  nearly 
overfished  as  any  streams  can  be,  and  there  would  be  room  . 
for  despair  but  for  the  certainty  that  the  evil  can  and  will 
be  remedied. 

If  a  tenth  portion,  or  a  twentieth,  of  the  sound  advice 
given  in  the  Papers  and  discussions  of  the  International 
Fisheries  Exhibition  Conferences, and  in  the  Handbooks  pub- 
lished  during  the  summer,  were  carried  out  with  regard  to 
our  lakes  and  rivers,  there  would  be  no  necessity  to  indulge 
in  the  unwholesome  luxury  of  sighing  after  the  sleepy  old 
days  of  our  grandmothers.     And,  in  time,  theory  will  have 
fruition   in  practice;  rivers  that  are  to-day  polluted  will 
sparkle  clear ;  trout  that  are  starved,  ugly,  and  unhappy 
from  causes  well  known  not  to  be  beyond  control,  will  be  as 
merry  as  the  denizens  of  the  Tennysonian  brook  ;  depleted 
streams  will  be  once  more  dimpled  with  rises  ;  and  the 
'prentice  boys  may  again  have  the  opportunity  of  protesting 
against  too  much  salmon,  and  have  that  protective  clause 
(purely  imaginary,  there  is   every  reason  to  believe),  of 
which    so    much    has    been    written,    inserted    in    their 
indentures. 

In  confirmation  of  the  humble  belief  which  is  expressed 
at  the  beginning  of  this  chapter,  let  nie  proceed  to  the 
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recital  of  a  few  facts.  A  deceased  statesman,  who  was 
himself  extremely  fond  of  felling  bis  opponents  with 
statistics,  once,  when  such  tough  arguments  went  against 
hini,  contemptuously  remarked  that  figurcs  might  be  madc 
to  prove  anything.  My  figures,  I  hope.  will  prove  simply 
wliat  they  are  intended  to  show,  naniely.  that  angling  in 
Great  Britain,  up  to  the  present  moment,  is  ajiything  but  a 
played-out  Institution. 

In  thc  very  last  month  of  the  present  season  some  magni- 
ficent  takes  of  salmon  havc  been  recorded  from  nearly  all 
the  Scotch  rivcrs.  The  largest  fish  appears  to  have  been 
taken  on  the  Stobball  water,  of  the  Tay,  by  Lord  Ruthven. 
It  weighed  54  Ibs.,  and  was  of  such  fine  proportions  that  il 
was  reserved  for  preservalion  and  setting  up  in  the  museum 
of  the  Perthshire  Society  of  Natural  Science.  This.  it  is 
Said,  was  not  only  the  heaviest  fish  killed  by  the  rod  in  the 
Tay  during  the  season,  but  the  heaviest  since  1870,  when 
a  gentbman,  on  the  Stanley  Waters,  killed  a  fish  of  61  Ibs. 
In  one  day  upon  the  Stobhall  water,  thirty-four  salmon 
were  killed  :  and  on  the  foUowing  day  two  rods  landcd 
two-and-lwenty  fish. 

In  thc  Tweed  and  Teviot  the  anglers  also  obtaincd 
Sport,  sometimes  three,  sometimes  four,  and  in  one  instance 
Col.  Vlvian  and  Mr.  Arkwright,  on  the  Ruthcrford  Wat«, 
killed  nearly  a  dozen  fish.  On  the  Mertoun  Watcr  the 
Hon.  H,  Brougham  had  twelve  fish,  and  on  the  Earl 
of  Home's  water  (Bingham),  a  couple  of  gentlcnien  used 
their  rods  to  some  purpose,  the  resull  of  a  day's  sport  bdng 
fish  of  24  Ibs.,  23  Ibs.,  23  Ibs.,  2 1  Ibs,,  16  Ibs.,  i6  Ibs,  1 1  Ihs.. 
II  Ibs.,  8  Ibs.,  and  6  Ibs.  In  another  part  of  the  river,  a 
day  or  two  later,  Mr.  Brougham  killed  thirtccn  fish,  and  on 
the  Kloors'  Watcr  the  Duke  of  Roxburghc,  in  one  aßcr- 
noon,  had   four — one   of  22  Ibs.,  another  of   12  Ibs.  and 
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two  of  lo  Ibs.  Up  to  the  iith  November  in  the  season 
of  1881  (the  Tweed  close  time  being  from  December  ist  to 
January  3 ist),  I  read  somewhere  that  one  gentleman  at 
one  stand  had  killed  3,782  Ibs.  of  salmon ;  while  a  few 
days  after,  177J  Ibs.  feil  to  his  rod  in  a  Single  day,  with 
nine  fish.  The  same  angler,  in  one  day,  in  the  next 
season,  took  nine  fish  weighing  respectively  25  Ibs.,  25  Ibs., 
23  Ibs.,  I9i  Ibs.,  16J  Ibs.,  16  Ibs.,  16  Ibs.,  14  Ibs.,  15  Ibs. — 
total,  170  Ibs. 

The  finest  sport,  probably,  in  this  present  season  of  1883, 
was  that  on  the  Spey,  which,  after  the  removal  of  the  nets, 
began  to  afTord  the  rodsters  a  round  of  splendid  sport. 
According  to  a  report  in  the  Field,  from  which  paper  I  have 
also  taken  the  figures  of  this  year's  Tweed  fishing,  General 
Gipps,  on  the  ist  of  October,  landed  seven;  on  the  2nd, 
five  ;  on  the  3rd,  three  ;  on  the  4th,  seven  ;  on  the  5th, 
five  ;  and  on  the  6th  three  salmon.  On  another  water, 
Mr.  Todd  killed  seven  fish  ;  on  the  2nd  October,  six ;  on 
the  3rd,  six  ;  and  on  the  4th,  six.  On  the  Gordon  Castle 
Water  the  Duke  of  Richmond,  the  Earl  of  March,  Lord 
Francis  Gordon  Lennox,  Lady  Florence  Gordon  Lennox, 
and  several  visitors  every  day  made  most  enviable  baskets. 
It  is  unnecessary  to  go  through  all  the  daily  returns  in  the 
early  part  of  October,  but  taking  one  day  I  find  that  the 
Duke  of  Richmond  to  his  own  rod  had  six  salmon,  weighing 
respectively  27  Ibs.,  24  Ibs.,  22J  Ibs.,  22  Ibs.,  20  Ibs.,  and 
19  Ibs.,  besides  a  brace  of  grilse  weighing  8  and  10  Ibs. 
respectively.  On  another  day  His  Grace  got  a  30  Ibs.  and 
a  20  Ibs.  salmon ;  and,  on  the  same  day,  the  Earl  of  March 
killed  six  fish — of  24  Ibs.,  19  Ibs.,  15  Ibs.,  21  Ibs.,  21  Ibs., 
and  12  J  Ibs.  On  another  day  the  noble  earl  must  have 
been  kcpt  pretty  well  occupied  with  his  seven  salmon — of 
15  Ibs.,  15  Ibs.,  17  Ibs.,  17  Ibs.,  16  Ibs.,  18  Ibs.,  and  22  Ibs., 


and  four  grilse,  llirec  of  lo  Ibs.  and  one  of  9  Ibs.  Even  a 
bishcp  who  was  fishing  the  Water  (St  Alban's)  got  bis 
threc  salmon  and  one  grilse,  while  several  ladies  were  quite 
as  successful. 

In  another  part  of  the  coimtry  I  read  that  on  tbc 
Aboyne  section  of  the  Dee  a  gcntleman,  ia  one  day,  kitled 
his  eight  salmon — frora  8  Ibs.  to  37  Ibs.,  and  on  the  follow- 
ing  day,  with  the  natural  niinnow,  he  had  four,  the  largcst  of 
which  was  30  Ibs,  These  retums  are  takcn  from  one  papcr 
only,  the  Field,  of  October  1 3th,  and  they  teil  of  sport  that 
should  surely  satisfy  the  most  rapacious  sportsman.  At  the 
same  time  thcy  convincingly  indicate  that  while  such  fishing 
is  to  be  had  at  honie,  there  is  no  nccd  to  fly  to  foreign 
parts,  even  to  try  conclusions  in  the  swarming  rivers  of 
Canada. 

As  to  trout  fishing,  I  do  not  happen  to  have  on  band  a 
suitable  clipping  from  which  to  (juotc.  but  I  can  tlraw 
upon  a  reccnt  cxpcricnce  of  my  own  to  supply  all  that  is 
necessary  for  my  argument  Within  thtrty  milcs  of  London, 
which  I  did  not  leave  tili  eleven  o'clock  in  the  moming,  I 
killed,  mostly  witli  a  small  alder  fly,  on  one  summer's  day. 
ten  brace  of  trout.  The  largest,  it  is  true,  was  a  very  ugly 
fish  of  two  pounds  and  a  quarter,  but  the  rcst  were  bej-ond 
rcproach,  and  ranged  bctween  a  pound  and  a  half  and 
half  a  pound.  This,  I  may  be  told  by  some  friciidly 
monitor,  is  nothing  to  boast  about  Nor  ts  tt.  But  it  b 
quite  enough  to  satisfy  my  wants,  and,  indccd,  the  more 
modest  basket  of  four  brace  and  a  half,  which  on  my  vay 
l;ist  outing  in  August  rewardcd  sevcn  hours'  hard  whipping, 
made  me  as  happy  and  contentcd  as  a  man  has  a  right  t« 
be  in  this  vale  of  tears. 

The  business  transacted  with  the  Tharoes  trout  appearcd 
in  an  authentic  rctum  prcpared  by  Mr.  W.  H.  Broughasi. 
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the  Secretary  of  the  Thames  Angling  Preservation  Society, 
in  the  summen  He  gave  the  following  captures  as  repre- 
senting  one  week's  Thames  trouting  between  Chertsey  Weir 
and  Kingston  only: — Chertsey  Weir,  four  fish,  weighing 
respectively  7}  Ibs.,  4  Ibs.  14  oz.,  5  Ibs.,  and  3  J  Ibs. ;  Shep- 
perton  Weir,  four  fish,  weighing  respectively  Sjlbs.,  4h  lt>s., 
3|  Ibs.,  and  2  Ibs. ;  Sunbury  Weir,  two  fish,  weighing 
respectively  7  Ibs.,  and  4J  Ibs. ;  opposite  the  Waterworks 
Sunbury,  one  fish  weighing  10  Ibs. ;  Hampton  Court  Weir 
four  fish,  weighing  respectively  14  Ibs.  10  oz.,  7  Ibs.,  4  Ibs., 
and  2  Ibs. ;  Thames  Ditton,  one  fish,  weighing  7  Ibs.  2  oz.  ; 
Kingston,  one  fish,  weighing  7  Ibs.  Thus  we  have  a  total 
of  seventeen  fish,  weighing  togcther  99  Ibs.  14  oz. 

The  coarse  fish  have  also  been  kind  enough  to  fumish 
me  with  ready  examples  of  the  quality  of  our  English 
sport  Mr.  Jardine,  who  is  accepted  as  the  most  successful 
pike  angler  of  the  country,  as  the  süperb  specimens  shown 
by  him  in  the  western  arcade  at  the  Fisheries  Exhibition 
will  indicate,  is  thus  spoken  of  in  a  newspaper  para- 
graph  : — "  Messrs.  A.  Jardine  and  Knechtli  had  a  magni- 
ficent  catch  of  pike  the  other  day,  which  were  shown  at 
the  Gresham  Angling  Society.  Ten  fish  weighed  in  the 
society's  scales  135  Ibs.  This  represented  two  days' 
fishing.  This  capture  has  no  parallel  in  angling  history, 
so  far  as  London  clubs  are  concerned,  because  the  fish 
shown  were  only  the  largest,  and  they  took  thirty  more, 
from  3  Ibs.  to  7  Ibs." 

In  BelPs  Life  of  January  7,  1883,  I  read — **We  have 
Seen  or  heard  of  some  remarkable  takes  of  pike  and  perch 
recently.  One  of  the  finest  shows  of  pike  to  be  seen  this 
season  was  that  of  Mr.  H.  D.  Hughes,  jun.,  last  Saturday. 
Fishing  with  his  brother  in  a  private  lake,  the  united  take 
was   forty  good  fish.     The  largest,  weighing  25  Ibs.,  was 
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caught  on  single  gut,  and  was  on  view  last  Monday  at 
Messrs.  Alfred  and  Son's,  Moorgate  Street.  Equally 
remarkable  was  another  day's  sport.  Mr.  Carter  Milburo, 
fishing  last  weck  in  private  water  (a  lake),  took,  between 
eight  and  ten  o'clock  on  the  morning  of  Thursday,  six  pike 
weighing  2olbs.,  17  Ibs,,  15  Ibs.,  11  Ibs.,  and  61bs.  This 
achievement  is  all  the  more  remarkable  when  we  know 
that  Mr.  Milbum  has  been  for  years  deprived  of  his  left 
arm.  The  business  was  managed  entirely  witli  the  snap- 
tackle." 

Perch  exist  in  such  incredible  quantities  in  many  British 
waters,  that  we  might  almost  pass  them  by,  and  take  them, 
like  ofßcial  reports,  as  read.  In  the  Field  of  August  25, 
however,  an  account  appeared  of  the  capture  by  two  anglers, 
between  eleven  and  five  o'clock,  in  Slapton  Ley,  of  morc 
than  800  fish.  This  haul  was  niade  on  a  well-known  piccc 
of  waler  which  may  be  fished  by  all  comers  on  payment  of 
a  small  fee.  The  accuracy  of  the  Statement  was  qucstioncd, 
but  the  evidence  of  subsequent  correspondenls  conßrmed  it, 
one  gentleman  stating  that  he  and  a  friend  in  five  hours 
fishing  took  476  perch. 

What  may  be  done  amongst  roach  and  barbel  was  duly 
set  forth  in  the  Paper  on  Freshwater  Fishing  read  at  onc  of 
the  Exhibition  Conferences  by  Mr.  Wheeldon.  In  the  shorl 
Space  of  five  hours  on  a  winter  day,  he  külcd,  in  the  Hamp- 
shire Avon — a  notable  roach  river  from  Ringwood  upward» 
— 75  Ibs.  of  roach,  numbers  of  which  were  con^dersbly 
ovtr  a  pound  in  weight.  In  another  portion  of  his  Paper 
he  stated  that  he  and  Mr.  Smurthwaite  not  long  ago  killcd 
three  hundredwcight  of  barbel  in  one  day,  ncar  Sooning 
Weir.  In  the  tidal  waters  of  the  Thames  during  this  prescnt 
autumn,  takes  of  dacc  of  35  Ibs.,  26  Ibs.,  and  25  Ibs.  have 
bcen  registercd  by  the  Richmond  and  Twickenham  punt3- 
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men.  During  the  month  of  July,  according  to  the  Fishing 
Gazette^  in  a  lake  near  Swindon,  open  on  payment  to  the 
public,  Messrs.  Wheatstone  and  Walker,  of  the  Stanley 
Anglers'  Club,  caught  230  Ibs.  of  tench  in  five  days.  One 
of  these  anglers,  on  July  gth,  took  with  rod  and  line  twenty- 
five  fish,  nine  being  over  4  Ibs.,  nine  over  3  Ibs.,  and  seven 
over  2  Ibs..  The  total  weight  of  the  days*  angling  was 
i^\  Ibs. 

These  results,  which  speak  for  themselves,  I  give  as  they 
occur  to  me  at  the  moment,  and  not  by  any  effort  at 
research.  They  fairly  enough  serve  the  purpose  I  have  in 
view,  and  if  I  wished  to  extend  the  list  of  good  baskets,  the 
averages  of  the  last  five  years,  as  they  may  be  unearthed 
from  the  periodical  literature  devoted  to  the  subject,  would 
probably  show  as  fine,  and  much  finer  sport  in  some  of  the 
branches  of  angling  upon  which  I  have  casually  touched. 

But  the  rapidly  increased  and  increasing  number  of 
anglers  in  Great  Britain  should  be  a  continual  Stimulus  to 
exertion  in  keeping  up  the  stock  of  fresh-water  fish.  Such 
an  impetus  has  been  given  to  the  culture  of  Salmonidx  of 
all  descriptions  (adding  latterly  to  the  fish  indigenous  to 
British  waters,  the  brook  trout  of  North  America),  that 
there  is  little  fear  that  they  will  be  neglected. 

Private  fish-hatching  establishments  have  sprung  up  in 
England  as  well  as  in  Scotland,  from  which  our  colonial 
rivers  are  being  tenanted,  and  by  which  losses  and  deterio- 
ration  at  home  may  be  made  good  at  any  time ;  and  the 
interesting  collection  of  fish  cultural  appliances  at  the 
Exhibition  must  have  been,  to  hosts  of  observers  during 
the  Summer,  a  serviceable  object  lesson  that  cannot  fail  to 
produce  practical  results  in  time  to  come. 

The  increase  of  anglers,  however — and  this  is  a  point  we 
arc  too  apt  to  overlook  in  considering  the  general  question 


— has  been  chiefly  amongst  the  classes  of  the  population 
that  cannot  afford,  cither  in  time  or  money,  to  fish  the  best 
waters  for  the  best  fish.  The  anglers  who  devote  them- 
sclvcs  to  salnion  and  trout  can,  in  the  main.  look  very  weil 
after  themselves.  Give  them  an  adequate  legislation  tbat 
shall  ensure  fair  play  against  the  proprietorS  and  occupiers 
to  whom  the  netting  of  salmon  is  a  business.  and  all  other 
things  will,  without  much  trouble,  be  added  unto  them. 
They  represent  the  higher  branches  of  the  sport  of  angling. 
They  are  the  followers  of  Cotton  rather  than  Father  Izaak, 
the  patron  saint  of  what  are  termed  gencral  anglers  ;  and  the 
time  has  gonc  by  when  the  hiimble  anglev,  who  is  content 
with  a  modcst  day's  roach  or  perch-fishing,  is  rcgardcd  by 
them  with  contemptuous  indiflercnce.  The  angling-books 
of  twenty  years  ago  show  that  the  fortunate  individuals 
who  could  betakc  themselves  to  Norway,  or  across  the 
St.  Georgc's  Channel,  or  North  of  the  Tweed,  wcre  givcn 
to  looking  down  from  a  lofty  pcdestal  upon  thcir  Icss  for- 
tunate brother  sportsman,  who  was  dubbed  a  Cockncy, 
and  hcld  up.  together  with  bis  lloats,  worms,  m^gots,  and 
ground-bait,  to  derision,     But  that  day  is  past. 

If  Space  pcrmitted,  it  would  bc  intcresting  to  trace  how 
the  changc  has  been  brought  about.  Broadly  speaking, 
it  has  been  donc  by  the  printing-prcss,  and  during  the 
last  twenty  years,  not  so  much  by  angling-books,  as  by 
literature  of  a  more  unsubstantial  character.  The  joum»l- 
istic  fathers  in  Israel  are  answerahlc  primarily  for  the  Icfis 
of  thousands  of  menibcrs  of  angling  clubs,  who  wcckiy 
obtain  healthful  recreation  by  the  watcrside.  "  Ephcmera " 
aforetimc  of  Belts  Life^  Francis  Francis,  GrcviUe,  F^  and 
Cholmondelcy  Pennell  (too  young  to  bc  a  vctcran  yct,  bot 
still  ancient  cnough  as  an  angling  writer  to  come  within 
the  catcgor)-).  by  thcir  contributions  to  Journals  and  nu^* 
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zines  awakened  populär  interest ;  and  it  happened  that  a 
revolution  in  the  means  of  communication  had  come  at  an 
opportune  time,  to  add  to  their  teachings  the  necessary 
opportunities  of  putting  them  into  practice.  Anglers  have 
now  an  organ  of  their  own  in  the  Fishing  Gazette; 
Mundella's  Act  was  passed  for  the  especial  behoof  of 
bottom-fishers ;  railway  companies  are  recognizing  the 
brotherhood  as  of  sufficient  influenae  to  be  considered  in 
the  granting  of  special  Privileges ;  and  the  Fish  Culture 
Association,  of  which  the  Marquis  of  Exeter  is  President, 
would  never  have  been  started,  had  not  the  necessity 
been  feit  of  looking  after  the  stock  of  coarse-fish  in  rivers 
frequented  by  the  many.  It  must  suffice,  however,  to 
take  these  things  for  granted,  and  so  I  pass  on  with  the 
hearty  wish  that  all  societies,  and  all  movements  which 
aim  at  assisting  and  encouraging  the  fair  general  angler, 
may  prosper  abundantly.  The  man  who  is  a  fair  fisher- 
man,  though  his  ambition  soar  no  higher  than  a  plate  of 
gudgeon  from  the  well-raked  gravel,  has  his  place  in  the 
common  confratemity,  and  is  deserving  of  consideration. 

The  general  angler  at  the  present  time  is  not  altogether 
without  his  apprehensions.  Angling  Associations  have 
befriended  him,  but  the  awakened  interest  which  he  has 
himself  helped  to  extend,  threatens  to  curtail  his  privileges. 
Claims  to  the  ownership  of  waters  hitherto  considered 
public  are  being  advanced  with  the  view  of  keeping  him  at 
a  distance.  As,  however,  the  Defence  Associations  should 
be  able  to  prevent  wrong-handed  or  high-handed  proceed- 
ings,  this,  though  a  vexatious  sign  of  the  times,  is  a  dif- 
ficulty  that  will  be  removed,  one  way  or  another,  by 
appeal  to  the  law.  Still,  it  should  be  mentioned  in  a 
general  survey  of  the  English  angler's  present  position. 
I  confess  I  see  most  cause  for  alarm  in  the  snapping-up  of 


every  available  bit  of  watcr  by  societies  of  gentlemen  who 
can  afford  to  pay  for  it.  For  this  there  ts  no  help.  We 
live  in  a  free  couniry,  and  if  the  owner  of  a  stream,  which 
his  forefathers  permitted  to  be  fished  by  his  neighbours, 
chooses  to  let  it  at  a  rental,  he  has  the  right  to  do  so. 
Equally  have  a  dozen  city  gentlemen,  who  love  the  amusc- 
ment  of  angling,  and  can,  by  their  purses,  command  the 
means  of  indulging  in  it  under  agreeable  conditions,  the 
right,  morally  and  legally,  of  securing  it  for  a  consideration, 
or  without  one  if  they  have  the  chanc&  Nevertheless.  the 
eflect  is  to  limit  the  waters  available  to  the  masses  of 
angiers, 

The  larger  rivers  beloved  of  general  angiers  are  open, 
under  easy  and  cquitablc  reguiations.  The  Thames,  Trent. 
Oüse,  and  others  of  that  class.  are  not  yet  parcelled  out 
into  subscription  waters,  and  of  smaller  streams,  likc  the 
Lea,  and  portlons  of  the  Colne,  it  should  not  be  fo^ottcn 
that  the  small  fee  demanded  for  a  day-ticket  is  morc  than 
counterbalanced  by  the  advantages  gained  by  watching 
and  preservation.  In  the  immediate  viciniiy  of  large  towns, 
indeed,  there  is  something  to  be  said  for  the  oft-heard 
complaint  that  open  waters  are  scarcely  worth  6sbing, 
unless  they  are  under  the  charge  of  sotne  such  modcl 
guardians  as  the  Thames  Angling  Preservation  Society. 
The  cutting  down  of  ancient  Privileges  is  suffcred  mosüy 
in  rural  or  semi-rural  districts,  to  which  town  angiers  wcre 
wont  to  issuc,  attracted  as  much  by  the  pleasurcs  of  the 
country  surroundings,  as  the  more  direct  Operations  of 
fish  capture. 

Of  thejoys  of  angling  I  have  nothing  at  present  to  say, 
cxcept  to  remark  that  it  is  a  sport  which,  more  than  any 
othcr,  owes  much  of  its  fascinatton  to  features  that  are 
only  indirectly  connected  with   it     Some  years  ago  > 
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masterly  essay  (by  its  editor)  appeared  in  the  New 
Quarterly  upon  trout  fishing,  and  this  sentence  at  once 
challenged  my  attention :  "  One  apologist  will  talk  of 
wandering  amid  pleasant  scenery,  rod  in  band.  The 
bypocrite !  As  if  tbe  scenery  were  tbe  inducement,  and 
not  tbe  rod,  whicb  be  affects  to  speak  of  so  ligbtly.     Tbe 

best  of  all  apologies  is  Sbakespeare's,  and  yet  it  is  a  poor 

one : — 

'  The  pleasant'st  angling  is  to  see  the  fish 
Cut,  with  her  golden  oars,  the  silver  stream, 
And  greedily  devour  the  treacherous  bait* " 

In  a  couple  of  angling  books  wbicb  I  bad  at  tbat  time 
cast  upon  tbe  waters,  I  bad  endeavoured  to  remind  tbe 
reader  of  tbe  countless  cbarms  to  be  found  in  tbe  lanes 
and  bedgerows  tbrougb  wbicb,  on  an  angling  excursion, 
we  pass  to  tbe  cornfield  ;  and  tbe  objects  of  interest  visible 
from  tbe  footpatb  amongst  tbe  waving  grain ;  and  tbe 
meadows  "  painted  witb  deligbt  *'  over  wbicb  we  brusb 
tbrougb  tbe  grass  to  tbe  river's  brink  ;  to  say  notbing  of  tbe 
barvest  wbicb  tbe  eye  may  gatber  in  tbe  intervals  of 
fisbing.  Wberefore  I  began  to  bold  court  of  justice  upon 
myself,  if  baply  it  were  true,  after  all,  tbat  we  were  indeed 
tbe  bypocrites  tbus  described.  Tbe  verdict  was  one  of 
**  Not  Guilty,"  and  mucb  was  I  comforted  upon  taking  up 
tbe  magazine,  in  fear  and  trembling  as  to  wbat  would 
foUow,  to  find  tbe  accusing  article  itself  flavoured  witb  a 
very  pretty  sprinkling  of  poetry  and  sentiment.  All  in 
sweet  form  came  tbe  fine  summer  day,  and  tbe  rill  trickling 
down  tbe  remote  billside  "  among  club  rusbes  and  tbe  blue 
water-grasses,  tili  it  reacbes  tbe  Valley,  finding  its  way 
along,  a  mere  tbread,  half  lost  to  sigbt  at  times  beneatb 
tbe  berbage,  tben  stagnating  for  a  Space  into  a  Httle 
pool,"    &c.     It   was   my    tum    now.     "  Tbe   bypocrite ! 


mused  I,  "  As  if  he  climbed  the  hUlside  to  catch  trout  in 
the  thread-like  trickle  !  " 

The  old  names  by  which  the  pastime  of  angling  is 
known  are,  it  will  be  noticed,  significant  on  this  head.  It 
is  "  The  Gentle  Craft,"  and  "  The  Contemplative  Man 's 
Recreation."  To  be  sure,  there  are  plenty  of  anglers  of 
all  ranks  who  are  pot-hunters  pure  and  simple,  Thcy 
take  theii-  surly  way  to  the  watcr.  doggedly  settle  down  to 
slay,  and  are  dcaf  and  blind  to  the  compensations  which 
Nature,  in  her  kindlier  mood,  offers  agaiust  that  too 
frequent  ill-luck  for  which  the  angler  in  Great  Britain, 
in  Greater  Britain,  and  all  the  world  over,  must  be  pre- 
pared.  But  the  rule  is  otherwise;  the  raajority  of  anglers 
in  this  country,  at  all  events,  do  take  apprcciaüvc  note  of 
the  scenery  ;  do  keep  a  friendly  eye  upon  bird,  bcast,  and 
insect ;  do  deUght  in  the  foliage  of  the  coppice,  the  whispcr- 
ing  of  the  sedges,  and  the  long  gay  procession  of  flowers, 
cvcn  from  the  curious  blossoni  of  the  coltsfoot,  which  is 
probably  the  first  to  greel  him  in  the  carlicst  spring  days, 
to  the  yellow  stars  of  the  solitary  ragwort,  which  shivcrs  in 
the  late  Octobcr  days. 

It  Stands  to  reason  that  it  should  be  su.  Amongst  out- 
of-door  sportsmen  the  angler  is  pecuiiar.  The  decr-stalkcr 
has  littlc  to  look  at  but  harren  hüls  misnamed  a  forest,  or 
the  broad  sky  abovc  him  ;  the  fox-hunter  has  his  horac 
and  his  own  neck  to  study,  and  the  briskness  of  impctooiu 
advancc  to  divert  his  thoughts  ;  the  fowlcr's  eye  has  a 
dcßnitc  duty  to  perform.  The  angler,  if  using  a  fly-rod. 
has  frequently-rccurring  "  waits,"  what  time  he  movcs 
from  stream  to  strcam ;  the  bottoni-fisher,  too,  has  a 
supcrfluity  of  enforced  leisure  at  his  disposal.  And  ovcr 
and  above  all  the  British  angler  lives  in  a  country  whoM 
rural  parts   are   uniquc   in    their   winsomcness.     Wolton'« 
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famous  old  bock  savours  of  honeysuckles,  hawthorn 
hedges,  sycamore  trees,  and  crystal  streams.  He  was  a 
typical  angler,  and  the  type  remains. 

We  may  now  pass  to  a  more  practical  branch  of  our 
general  survey,  and  having  glanced  at  some  of  the 
characteristics  of  the  Situation  as  concerning  the  angler, 
may  take  a  birdseye  view  of  the  inland  waters  of  Great 
Britain.  I  do  not,  however,  pretend  to  attempt  anything 
like  a  guide  to  the  rivers,  nor  even  to  fumish  a  com- 
prehensive  list.  Ttie  Angler' s  Diary  deals  in  brief  with 
all  the  fishing  districts  of  the  United  Kingdom,  and,  indeed, 
of  the  World,  so  far  as  they  are  known,  and  to  that  useful 
little  book  shall  the  inquiring  reader  be  referred.  All  that 
I  am  able  to  do  is  to  hint  at  the  main  features  of  our  chief 
angling  resorts. 

A  bulky  handbook  might,  for  example,  be  written  upon 
the  one  section  comprising  the  lochs  and  rivers  of  the 

"  Land  of  brown  heath  and  shaggy  wood, 
Land  of  the  mountain  and  the  flood." 

Placing,  as  is  but  meet,  the  migratory  Salmonidae  at  the 
top  of  the  list,  Scotland  naturally  first  claims  our  notice. 
To  the  ordinary  angler,  however,  all  but  a  few  of  the 
prime  waters,  which  are  a  source  of  rieh  revenue  to  Scotland, 
are  close  boroughs.  The  fishings,  like  the  shootings,  are 
rented  at  enormous  figures,  although  there  are,  here  and 
there,  given  to  the  sojourner  at  particular  hoteis,  the  privilege 
of  wetting  his  line  in  odd  reachcs  of  well-known  salmon 
rivers.  There  is  never  so  much  difficulty  in  obtaining  per- 
misaion  to  fish  for  Salmo  farioy  or,  as  our  Scotch  friends 
call  it,  the  yellow  trout,  and  if  some  travellers  complain 
of  persistent  refusals  to  applications  for  permission,  I 
must  personally  say  that  I  have  always  had  reason  to  be 
grateful  for  ready  kindness  in  various  parts  of  the  country. 


On  ihe  whole,  the  angler  visitJng  Scotlaiid  cannot  do 
better  than  take  his  technical  Instructions  about  salmon 
fishing  from  Francis  Francis's  '  Book-  on  Angling.'  Perhaps 
no  English  angler  has  had  more  experience  of  the  Scotch 
rivers,  from  the  anglcr's  point  of  view,  than  he.  It  is  no 
secret  to  the  initiated  that  the  list  of  salmon  and  sea- 
trout  flies,  which  he  gives  for  the  various  rivers  and  lakcs 
of  Scotland,  Ireland,  and  Wales,  cost  him  years  of  labotir, 
and  that  in  compiling  them  he  received  the  asslstance 
of  some  of  the  most  experienced  of  British  anglers. 

What  the  principal  Scotch  rivers  produce  I  have  already 
illustrated  by  figures.  The  Tweed  is  held  in  high  esteem 
as  an  angling  river,  though  it  is  not  so  long,  and  does  not 
form  so  large  a  watershed  as  the  Tay.  The  Kirkcudbright- 
shire  Dee,  the  Cree.  and  the  Luce,  are  small  rivers  in  the 
south  of  Scotland,  and  the  Annan  and  Nith,  the  former 
famous  for  its  sea-trout  and  herling,  also  nin  into  the 
SoKvay  Firth.  The  Tay  is  a  süperb  salmon  river,  and 
like  the  Tweed  has,  in  its  lower  part,  to  be  commanded 
from  a  boat  It  yields,  with  its  many  tributaries,  good 
spring  fishing.  Aberdeenshire  is  a  famous  county  for  the 
angler,  for  it  can  boast  of  its  Dee  and  Don,  and  a  numbcr 
of  smaller  streams.  Inverness,  also,  is  a  notable  angling 
county,  containing  as  it  does  the  magnificent  Spey.  This 
river  has  pecuHar  characteristics  for  the  angler,  having  high 
banks  and  much  rough,  rapid  water,  demanding  the 
cxercise  of  all  his  skill.  In  this  county  is  also  the  Ncss, 
where  the  public  have  access  on  given  days  to  a  portion  of 
the  watcr  near  the  Highland  capital.  In  the  Beauly,  a 
years  ^o,  Lord  Louth  killed  to  his  own  rod  146  salmon  in 
five  days,  and  this  bcautiful  river  is  still  first-ratc  for  fish. 

Upon  the  Thurso,  in  the  extreme  north,  the  ftshir^  opens 
carlier  than  in  any  other  portion  of  the  United  Kiogdom. 
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Argyllshire,  the  country  of  the  Mac  Callum  Morc,  has,  in 
addition  to  its  lochs,  a  number  of  small  salmon  rivers,  such 
as  the  Awe,  the  Orchy,  and  the  Leven.  In  Banffshire  the 
best  salmon  rivers  are  the  Deveron  and  Fiddich.  In  Ber- 
wickshire  are  the  Blackadder  and  the  Whitadder,  two  good 
trouting  streams.  The  Findhorn,  once  a  phenomenal 
salmon  river,  is  in  Elginshire,  and  it  is  on  record  that 
years  ago  360  salmon  were  caught  in  the  same  pool  in  one 
day.  This,  however,  was  exceeded  by  another  miraculous 
draught  of  fishes  described  by  the  Earl  of  Moray,  who  wrote 
to  his  countess  that  1,300  salmon  had  been  taken  in  a  night. 
There  is  fair  fishing  occasionally  even  now  in  the  Findhorn, 
but  ruthless  nettings  below  have  considerably  spoiled  it  The 
Lossie,  in  the  same  county,  is  good  for  sea-trout  and  yellow 
trout  Forfarshire  has  the  North  and  South  Esk.  The 
Clyde,  whose  falls  are  fatal  to  the  ascent  of  salmon,  is  in 
its  Upper  waters  excellent  for  trout,  and  it  is  of  additional 
interest  to  anglers  since  the  experiment  of  introducing 
grayling  into  Scotland  has  there  been  successfuUy  carried 
out  The  best  rivers  of  Perthshire  are  the  Garry,  the 
Tummel,  the  Lyon,  the  peerless  Tay  already  referred  to, 
and  the  Teith.  Roxburghshire,  besides  the  Tweed,  which 
is  famous  for  both  trout  and  salmon,  many  of  its  casts 
being  historical,  and  which  has  romantic  historical  associa- 
tions  with  Melrose,  Dryburgh,  Norham,  and  Kelso,  has 
also  the  Teviot,  which,  like  the  Ale,  the  Bowmont,  the  Jed, 
the  Kaie,  the  Rule,  and  other  such  minor  streams,  are  of 
excellent  repute  for  trout.  Sutherlandshire,  the  paradise 
of  loch  fishers  and  the  stronghold  of  the  Salmo  ferox,  has 
the  BroVa,  an  early  salmon  river,  where  the  fish  run  large ; 
the  Borgie,  excellent  for  grilse  and  sea-trout ;  theinver,  where 
the  Wandering  angler  staying  at  Loch  Inver  can  fish,  for  a 
daily  payment ;  the  Lexford,  a  short  river,  but  that  still  is 
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thc  second  best  salmon  river  in  the  county,  and  the  Shin 
oiie  of  the  best  rivers  in  the  Highlands. 

As  for  the  lochs,  one  might  almost  be  pardoned  for  using 
the  familiär  expression  that  their  name  is  legion.  Loch 
Lomond,  betwcen  Dumbarton  and  Stirlingshire ;  Loch 
Awe,  in  Argj-llshire ;  Lochs  Tay,  Rannoch,  Eam.  and 
Katrine,  in  Perthshire ;  Lochs  Ness.  Lochie,  and  Lagan, 
Inverness-shire  ;  Lochs  Maree,  Luichart,  and  Fannich,  in 
Ross-shire,  at  once  occur  to  us  ;  while  below  the  Grampians 
therc  are  Loch  Leven,  with  its  wonderfiil  fishing,  and  St. 
Mary's  Loch  in  the  Yarrow  country.  Seme  of  these  grand 
sheets  of  water  contain  the  destructive  pike,  and  perch, 
which  are  only  less  fatal  to  trout  by  reason  of  their  smaller 
size.  But  in  the  hundreds  of  lochs  which  lie  twinkling 
within  the  hollows  of  the  bonny  Scotch  mountains  thcrc 
is  an  abundance  of  small  trout,  .ind  heavy  spedmens  of 
the  Salmo  farie,  while  many  are  iohabited  by  the  great 
lake  trout,  the  night  prowler  that  so  seldom  takes  a  fly, 
and  to  which  the  name  olferox  has  been  aptly  given. 

Ircland  is  not  so  much  patroniscd  by  EngUsh  anglcrs  ss 
Scotland,  though  therc  is  morc  and  cheapcr  gcneral  sport 
at  his  command.  The  Green  Island,  manifold  as  are  its 
physical  beauties  and  angling  capabilitics,  has  been  not 
3  little  ncglected.  Of  late  years  there  has  been  sofflc 
cxcuse,  perhaps,  for  timorous  tourists.  though  surcly  never 
was  fear  more  ungrounded ;  but  to  the  angler,  for  sontc 
incomprehcnsiblc  reason,  Ireland  has  never  been  such  an 
attraction  as  Scotland,  though,  as  I  have  hinted,  a  stranger 
who  can  only  afford  to  expend  a  moderate  amount  of  money 
in  his  amusements.  and  desircs  a  varicty  of  ßshing,  would 
do  much  better  in  Ireland  than  in  Scotland.  Thc  largcst 
pike  in  Europe,  I  believe,  are  roaming  in  the  dcpths  of  tiie 
big  lakes  ;  it  is  the  land  par  excellence  of  the  white  trtwt ; 
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and  all  round  the  coast,  from  the  merry  but  much  pre- 
served  Bush,  within  easy  hail  of  Giant's  Causeway,  to  the 
early  Lee,  in  county  Cork,  the  salmon  come  and  go  with 
beautiful  regularity.  One  of  the  most  delightful  angling 
tours  I  ever  had  was  in  Ireland,  fishing  my  joumey  from 
Sligo  through  Connemara  to  Galway  by  easy  stages,  and 
taking  whatevercame  in  my  way — perch,  pike,brown  trout, 
white  trout,  and  salmon — with  praiseworthy  impartiality. 
Rivers,  mountains,  land  and  sea,  the  courteous  people, 
even  the  pigs  and  wretched  hovels — everything,  in  short, 
but  the  too  freely  weeping  skies,  contributed  to  the  sum 
total  of  a  pleasant  holiday. 

The  angling  in  Ireland,  though  very  good,  is  not  what  it 
was  when  the  chapters  of  '  Wild  Sports  of  the  West '  were 
written.  The  fish  are,  generally  speaking,  of  the  same 
class  as  those  to  be  found  in  the  Scotch  rivers — salmon 
and  trout  everywhere,  and  in  the  larger  lakes  leviathan 
pike,  and  here  and  there  bream.  There  are  gillaroo  in 
Lough  Eme,  and  pollan  in  Lough  Neagh.  It  goes  without 
saying  in  these  days,  when  the  taste  for  angling  has  ex- 
tended  so  much,  that  the  free  fishings  are  not  numerous. 

Still  there  are  manybitsofopen  salmon  fishing,  and  lakes 
that  are  to  all  intents  and  purposes  free  ;  and  the  sea  and 
brown  trout  fishing  is  plentiful  enough  to  satisfy  the  most 
rapacious  appetite.  Boats  are  cheap  and  the  boatmen  very 
modest  in  their  demands,  and  what  is  more,  the  latter  are 
always  satisfied  with  the  treatment  they  receive,  while  their 
humorous  sayings  and  doings  are  a  source  of  continual 
amusement.  One  salmon  fishing  licence  will  do  for  the 
whole  of  Ireland,  which  is  a  great  advantage.  The  open 
season,  as  elsewhere,  is  from  February  2nd  to  October  3ist, 
with  the  usual  exceptions  of  special  districts.  The  prin- 
cipal  rivers  in  the  south  are  the  Blackwater,  the  Lee,  and 
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the  Bandon,  while  upon  the  wüd  shores  of  Bantry  Bay  and 
by  Glengariff  there  are  plenty  of  trout  streams,  Closc  by, 
in  county  Kerry,  thcre  are  the  Killamey  lakes,  overrun 
during  periods  of  the  year  by  tourists,  spoiled  by  the  usc 
of  cross  lines,  but  still,  in  early  months,  not  hopeless  Tor 
the  rodster. 

Continuing  cur  way  up  the  western  coast,  we  come  to 
the  estuary  of  the  magnificent  river  Shannon,  which  con- 
tains  samples  of  most  of  the  fish  to  be  found  in  Iretand. 
Songs  have  bcen  sung  in  praise  of  the  salmon  of  this  river, 
and  it  has  obtained  more  prominence  in  the  Itteratureof 
sport  than  any  other  Irish  river,  which  is  but  natural, 
seeing  that  it  runs  from  Leitrim  in  the  north,  passing 
through  a  number  of  lakes,  the  last  of  which  is  the  prohtic 
fishing  ground  of  Lough  Derg.  County  Cläre,  being  some- 
what  out  of  the  way,  and  not  much  written  or  talked  about, 
is  but  little  frequented  by  anglers,  but  the  best  pike  fishing 
in  Ireland  is  probably  to  be  obtained  in  some  of  its  lakes. 

Galway,  according  to  its  angling  value,  should  havc  bcen 
mentioned  first  In  this  county  is  the  famous  fisher>'  of 
Ballynahinch,  the  white  trout  Station  of  Glendalough,  and 
the  Galway  river,  in  which  the  salmon  fishery  has  been 
brought  to  a  high  pitch  of  perfection  ;  it  drains  Corrib  and 
Mask,  in  the  latter  of  which  trout  of  the  phenomenal  pro- 
portions  of   twenty  pounds  are  very  occasionally  takcn. 

From  Galway  the  angUng  tourist  raakes  his  way  through 
Connemara  by  Westport  to  Ballina,  a  famous  centrc  on 
the  Moy,  with  Lough  Conn  not  far  distant.  Mayo  is  the 
country  of  which  Maxwell  wrote,  and  there  are  privileges  in 
connection  with  its  fisherics  that  make  this  Station  the 
most  attraciive  of  all  for  the  man  of  modcr«tc  means, 
though  the  Upper  portions  of  the  Moy  are  stiicüy  pre- 
served,     Lough  Arrow  is  in  the  next  couaty,  Sligo,  but 
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the  best  fishing  is  in  the  river  which  nins  from  Lough  Gill 
through  the  county  town. 

Still  further  north,  in  wild  and  beautiful  Donegal,  we 
have  on  the  southem  boundary  of  the  county  the  river 
Eme,  with  the  grand  lough  of  that  name  stretching  down 
by  Enniskillen  into  Fermanagh.  The  short  length  of ' 
water  between  Lough  Eme  and  Ballyshannon  used  to  be, 
and,  for  aught  I  know  to  the  contrary,  now  is,  one  of  the 
favourite  salmon  reaches  in  the  country ;  and  hard  by,  in 
Leitrim,  we  have  the  Bundrowes  river  and  Lough  Melvin, 
in  which  some  good  fish,  at  reasonable  charges,  may  be 
obtained,  especially  during  April  and  May.  Across,  in 
the  other  comer  of  Ulster,  there  is  the  Bann,  with  Lough 
Neagh.  These  are  the  principal  angling  resorts  in  the 
sister  island ;  but  we  should  not  forget  the  Blackwater, 
the  Suir,  the  Slaney,  and  the  pretty  trout  streams  within 
convenient  distance  of  Dublin.  As  a  rule,  it  may  be  taken 
that  the  angler,  more  particularly  the  angler  who  will  be 
satisfied  with  sea-trout,  brown  trout,  occasionally  gillaroo, 
and  lively  pike  fishing,  can  never  very  well  do  wrong  in 
going  to  Ireland. 

The  principality  of  Wales  is  a  delightful  country  for  the 
trout  angler  who  will  be  as  a  rule  content  with  small  ßsh, 
and  who  can  make  up  for  the  rest  with  the  most  pic- 
turesque  and  beautiful  scenery.  In  North  Wales  the 
principal  rivers  are  the  Conway  (good  occasionally  for 
salmon),  the  Dee,  the  Dovey,  the  higher  waters  of  the 
Sevem,  the  Clwyd,  and  the  Vemiew;  while  in  South 
Wales,  where  the  sewin  gives  spirited  sport  in  the  autumn, 
and  the  brown  trout  run  to  a  larger  size  than  in  the  small 
lakos  and  mountain  streams  of  the  north  country,  we  have 
the  Ogmore,  Taff,  Taw,  Teme,  Towy,  Usk,  Monnow,  and 
Wye.     The  salmon  fishing  of  the  Usk  is  proverbial,  and  I 
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have  in  my  possession  a  photograph  given  to  me  by  the 
late  Mr.  Crawshay,  of  Cyfarthfa  Castle,  at  the  close  of  a 
day's  succcssful  trout  fishing,  during  a  frosty  day  ia  the 
month  of  Fcbruary  a  few  years  ago,  representing  ninc 
salmon  killed  by  him  on  Octobcr  22nd,  1874,  wJth  the  fly; 
and  a  singular  thing  in  connection  with  this  day's  Sport 
was  that  the  thrce  largest  fish,  one  of  22  Ibs.,  one  of 
19  Ibs.,  and  one  of  16  Ibs.,  were  hooked  foul,  the  salmon 
being,  as  they  too  oftcn  are,  in  a  more  playful  than  feeding 
humour ;  yet  carried  thcir  gambols  too  far,  and  were  nickcd 
accordingly — two  in  the  pectoral  fin,  and  a  third  in  the 
side.  These  fish  were  placed  upon  an  unhinged  door, 
which  was  tiltcd  up  by  a  couple  of  men  to  allow  Mr. 
Crawshay,  who  was  a  very  skilful  amateur  photographcTi 
to  takc  their  likenesses. 

Considering  the  amount  of  poaching  to  which  the  Eogltsh 
rivers,  up  to  within  tcn  or  fifteen  years,  were  subjectcd, 
and  the  gross  negiert  from  which  they  long  suflfercd,  it  b 
marvcilous  that  in  all  parts  of  the  counlry  the  commoner 
kinds  of  fishing  should  be  so  good  as  they  are  at  the  prcsent 
time  ;  and  considering  the  nuniber  of  anglers  who  test  their 
value  upon  every  availablii  day  of  the  year,  it  would 
not  bc  surprising  if  the  rule  was  to  toil  all  day  and  otcti 
nothing,  and  if  the  languagc  of  every  English  angler  was 
that  of  the  prophct  of  old,  "  The  fishers  also  shall  niourn, 
and  all  they  that  cast  angle  into  the  brooks."  But,  as  l 
have  rcmarkcd  on  a  previous  page,  we  have  more  to  be 
thankful  for  than  to  complain  of. 

It  would  be  invidious  to  single  out  one  county  as  bcttcr 
than  anothcr,  were  it  not  that  our  best  trouting  distrkts 
are  limited.  There  is  probabty  no  county  in  England  tJut 
has  not  a  trout  stream  of  some  kind  ;  and  tributarystrcanu 
and  brooklcts  known  only  to  a  few,  and  vcry  naturally 
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kept  secret  by  them,  sometimes  keep  up  very  ample  stores 
of  surreptitious  trout  But  the  true  trouting  counties  are 
comparatively  few.  Beginning  with  the  south,  Comwall 
may  be  passed  by  with  a  brief  reference,  although  all  the 
streams  trickling  down  from  the  backbone  of  the  hüls 
which  constitute  the  Comish  highlands,  contain  more  or 
less  of  trout  Devonshire  is  quite  another  matter.  Its 
larger  trout  rivers  are  numerous,  and  salmon  are  taken 
in  Taw  and  Torridge,  in  Exe  and  Tavy,  while  the  interior 
is  intersected  in  all  directions  with  lively  little  streams. 
There  are  a  few  strictly  preserved  trout  streams  in  Dorset- 
shire,  and  a  good  salmon  river  in  the  Stour,  which  joins 
itself  with  the  Avon  at  Christchurch,  the  Avon  itself  being 
swelled  by  a  famous  grayling  river,  the  Wiley,  from  the 
Salisbury  Piain  region. 

The  largest  river  in  Great  Britain,  and  the  one  to  which 
most  importance  is  attached  by  the  main  body  of  general 
anglers,  is,  of  course,  the  Thames,  with  its  magnificent 
watershed  representing  a  basin  of  over  six  thousand  miles. 
It  is  not  so  long  as  the  Severn  by  some  twenty  odd  miles, 
but  it  is  fed  by  a  rieh  array  of  tributaries  right  and  left 
In  its  higher  portions,  under  the  influence  of  the  Cotswold 
hills,  there  are  the  Windrush  and  Coln,  both  capital  trout 
streams.  In  the  Kennet,  the  most  important  of  its  southern 
tributaries,  the  riebest  specimens  to  be  found  in  England 
of  the  Salmo  fario  are  taken.  To  all  London  anglers  the 
Roden,  the  Lea,  the  Colne,  Wick,  and  Thame  are  familiär, 
while  the  trout  and  trout  fishing  of  the  Wandle  and 
Darenth,  the  one  on  the  west  and  the  other  on  the  east 
side  of  southern  London,  but  both  almost  within  hearing 
of  the  roar  of  its  traffic,  are  traditional.  In  the  midlands 
there  are  the  brilliant  Derbyshire  streams,  which  may  be 
considered  midway,  in  physical  characteristics,  between  the 


pastoral  rivers  of  the  Hampshire  lowlands  (the  Itchen  and 
the  Test)  and  the  mountain  bums  of  Wales  and  Scotland. 

The  Derbyshire  streams,  being  for  the  most  part  open  to 
the  purchasers  of  day  tickets,  are  a  good  deal  fished,  but 
there  are  plenty  of  respectable  trout  and  grayling  yet  to  be 
taken,  and  the  anglers  of  the  big  cities — London  in  the 
south,  and  Manchester  and  Liverpool  in  the  north — havc 
in  them  splendid  opportunities  of  exercising  the  art  of  fiy- 
fishing  from  spring,  to  the  close  of  the  grayling  season,  when 
spring  comes  again.  The  Derwent,  Wye,  and  the  Dovc 
rising  in  the  mountains  that  characterise  the  peak  country, 
are  tributaries  of  the  Trent,  from  which  a  few  salmoa  are 
taken,  and  which  affords  everlasting  sport  to  the  Notting- 
ham anglers,  who  have  founded  a  school  of  their  own,  and 
whose  reserves  of  coarse  fish  seeni  to  be  little  affected  by 
the  contributions  levied  upon  them.  A  kindred  river  to 
the  Trent,  though  running  in  a  southerly  instead  of  a 
northerly  direction,  and  delivering  its  tribute,  like  tht 
Trent,  into  the  Humber,  is  the  Yorkshlre  Ouse,  into  which, 
galloping  down  from  the  Penninc  chain,  are  delivcred  a 
succession  of  first-rate  trout  and  grayling  strcams,  ihc 
Swaie,  the  Yore,  the  Nid,  and  the  Wharfe ;  and  on  the 
other  side,  easily  commanded  from  Scarborough,  and  in 
its  earlier  waters  running  under  the  north  wolds,  is  the 
Yorkshire  Derwent,  the  grayling  fishing  of  which  is  not 
inferior  to  that  of  the  Wharfe. 

Lancashire.  in  days  long  since  passed,  was  probably  an 
excellent  angling  county  throughout,  but  the  Mcrscy  and 
the  Irwell  havc  been  years  ago  prcsaed  into  the  serviccof 
manufacture  and  commerce,  and  we  havc  to  go  into  noflh 
Lancashire  to  the  Ribble,  Lunc,  Ilodder,  and  the  walcrs 
nf  Ribblesdale,  before  anything  likc  adccjuatc  sport  can  be 
obtaincd.    The  lakcä  of  Cumbcriand,  aad  its  ßnc  ri\xr  the 
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Eden,  still  maintain  their  long-established  character ;  and 
on  thq  other  side  of  the  country,  the  north  and  south  Tyne 
have  not  entirely  lost  their  salmoif,  and  certainly  not  their 
trout  Above  Newcastle,  the  Wansbeck,  the  Coquet, 
Breamish  and  Till,  keep  up  the  reputation  of  the  border 
streams  for  trout  angling.  The  Sevem  I  have  not  passed 
by  intentionally.  But  it  is  as  much  a  Welsh  as  an  English 
stream,  having  a  decidedly  Welsh  origin,  and  by  its 
tributaries  watering  a  good  deal  of  Welsh  country,  At 
any  rate,  I  do  not  mention  it  last  because  it  is  least,  for  we 
have  to  thank  the  Sevem  for  some  of  the  unsurpassed 
grayling  rivers  of  Worcestershire  and  Herefordshire.  The 
Teme  and  the  Arrow,  with  the  Lugg,  a  tributary  of  the 
Wye,  are  not  second  to  those  of  any  part  of  England  for 
the  quality  and  quantity  of  their  grayling.  On  the  eastem 
coast  ,of  England,  other  than  the  trout  streams  of  the 
border,  there  are  some  coarse  fish  rivers  in  Essex  and 
Suflfolk,  and  three  particularly  good  general  angling 
streams,  namely,  the  Ouse  (Bedfordshire  and  Huntingdon- 
shire),  which  is  famous  for  its  bream  and  pike,  the  Nen,  and 
Weiland.  In  east  Anglia  there  is  a  special  description  of 
angling,  to  which  reference  will  be  made  in  another  portion 
of  this  Pamphlet,  while  beyond  the  Wash  there  is  the  fen 
country,  with  the  Ancholme  and  Witham  ;  upon  these  the 
Sheffield  anglers  swoop  in  their  hundreds,  and,  when 
fishing  matches  are  arranged,  by  their  thousands,  during 
the  Summer  season,  and,  spite  of  the  rows  of  rods,  un- 
commonly  good  baskets  are  occasionally  taken  away. 

The  angling  of  England  is  more  prosaic,  taking  it  as  a 
whole,  than  in  either  of  the  other  countries  that  compose 
the  national  union.  Until  we  get  considerably  north  of 
the  Trent,  and  within  measurable  distance  of  the  lakes  and 
mountains  of  Cumberland,  our  landscape  scenery  is  softly 
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pleasing  rather  than  imposingly  wild  and  romantic  Our 
rivers  for  the  most  part  flow  tranqujlly  through  fat 
meadows,  upon  which  the  mildest  mannered  kine  graie 
their  fill.  They  are  at  every  tum  brought  under  tribute 
by  the  millowner,  sometimes  becoming  hopeicssly  de- 
moralised  as  a  reward  for  the  service  they  render.  They 
do  not  thundcr  through  gloomy  granite  goi^e  as,  in  some 
portion  of  their  career,  do  the  rivers  of  Scotland.  With 
impetuous  torrent  they  do  not  dash  around  massive 
bouldcrs,  as  do  well-remcmbered  Irish  salmon  streams. 
They  fiow  to  the  sea,  seldom  leaping,  or  boiUng,  or 
swirling,  after  the  manncr  of  rivers  cradled  in  mountain 
heights. 

Thanks,  however,  to  the  überally  dtstributed  tributaries, 
and  the  drainage  of  the  hiU  countries,  the  English  angler 
has,  in  the  wide  varitty  of  waters  from  which  he  may  takc 
his  choice  when  meditating  a  piscatorial  excursion,  the 
opportunity  of  forming  acquaintance  wlth  many  a  brigbti 
swift-running  river,  making  music  in  such  solitary  dales  as 
thosc  of  Derbyshire,  or  amongst  the  rocky  vvalls  and  ovcr- 
hanging  foliage  characterising  many  of  the  Devonshire 
streams.  There  is,  in  short,  some  sort  of  angling  in  cvery 
part  of  the  country.  Even  the  Isle  of  Wight  has  a  trout 
strcam  if  the  tourist  only  knew  it,  and  the  trout  of  the  Istc 
of  Man  have  ccrtainly  outUved  the  animal  which  is  the 
sign  manual  of  the  Manxman. 

In  an  essay  of  this  dcscription  the  writer  is  confrontcd 
with  the  difficuity  of  deciding  how  to  act,  without  dwcIUng 
too  niuch  or  too  little  upon  any  one  subjccL  Clearly  the 
orthodox  method  of  dcaling  with  the  many-sidcd  topicof 
angling  will  not  answer.  Space  would  altogether  fail  me 
to  deal  in  detail  with  the  various  methods  of  angling,  or 
with  the  thousand-and-onc   appHanccs  which   are   recom* 
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mended  for  the  successful  prosecution  of  the  art,  and  which 
have  of  late  multiplied  to  a  bewildering  extent.  I  have 
already  declined  the  duties  of  guide  to  localities,  and  in 
the  same  spirit  I  must  put  aside  the  pleasant  functions  of 
tutor  in  the  rudiments.  Nor  would  such  a  rdle  be  neces- 
saiy  even  if  it  were  expedient.  There  is  nothing  new  to  be 
Said  about  practical  angling,  after  such  past  masters  as 
Francis  Francis,  Stewart,  Stoddart,  Cholmondeley  Pennell, 
Manley,  Greville  F.,  Keene,  Foster,  Alfred,  Martin,  and 
others  too  numerous  to  mention  have  had  their  say. 

Easy,  therefore,  is  my  conscience  in  shaking  off  the 
temptations  which  have  beset  me  to  attempt  a  technical 
disquisition  upon  the  best  method  of  tying  a  fly,  making 
and  fitting  up  rod  and  line,  handling  it  from  bank  or  boat, 
impaling  a  worm,  or  compounding  ground  bait,  except  so 
far  as  may  point  a  moral  or  adom  a  tale.  These  are  most 
essential  subjects  to  study  and  master  let  no  man  gainsay, 
but  I  will  courteously  ask  the  reader  to  permit  me  to  deal 
with  the  subject,  in  what  space  remains,  in  the  spirit — if  I 
may  employ  the  expression — rather  than  in  the  letter. 
This,  after  not  a  little  cogitation,  I  have  resolved  to  do  by 
endeavouring,  so  far  as  in  me  lies,  to  conduct  the  reader 
through  the  Angler's  Year,  making  spring,  summer,  autumn 
and  winter  develop  the  essential  types  of  angling  in  Great 
Britain. 


The  boundary  lines  between  the  seasons,  into  which  we 
will  take  the  liberty  of  separating  the  angler's  year,  must 
for  our  prescnt  purposes  be  somewhat  more  elastic  than 
thosc  of  the  calendar.  At  the  very  beginning,  for  example, 
we  shall  find  it  convenient  to  assume  that  spring  begins  in 
February,  for  in  that  month  both  salmon  and  trout  anglers 
havc  a  legal  right  to  commence  Operations ;  and  we  are 
bound  by  all  considerations  of  honour  and  tradition  to  deal 
with  them  in  the  forefront,  There  is  no  British  freshwater 
fish  absolutely  out  of  season  in  February.  On  the  con- 
trary,  some  of  the  coarse  fish — a  designation  which,  spitc 
of  its  unsatisfactory  character,  we  niay  continue  to  use  for 
want  of  a  better — are  at  this  period  in  good  condition, 
more  partJcularly  if  winter  continucs  to  have  a  firm  grip 
upon  the  infant  year.  It  sometimes,  but  of  late  rarely, 
happens  that  February  is  a  tolerably  pleasant  month,  and 
in  that  case  general  angling  is  prosccuted  with  the  ardour 
which  comcs  of  knowing  that  the  fence  months  are  hunying 
on  apace.  The  coarse  fish  just  now,  howcver,  must  bidc 
thcir  time,  and  bc  content  with  swimming  about  in  othcr 
chapters. 

Bcsides,  who  would  forgive  the  hcretic  who  su^csted  a 
tliought  of  the  common  herd,  whilc  the  kings  and  princes 
iif  our  watery  realm  werc  at  hand  ?  It  is  a  moot  point  witli 
rnany   anglers   whcther   salmon   or   trout    fishing    bc    tbc 
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highest  Order  of  sport.  For  myself,  I  hold  the  salmon  to 
be  the  king  of  fish,  but  trouting  to  be  the  choicest  form  of 
angling ;  in  the  word  salmon,  including  all  the  migratory 
species,  and  by  trouting  meaning  also  fly-fishing  for 
grayling.  This  predilection  for  the  trout  rod  is  a  whim 
of  my  own,  I  am  aware,  in  which  few  will  probably  give 
me  countenance.  At  the  same  time,  there  are  foolish 
folks  of  some  experience  on  lake  and  river  who  take  a 
like  view,  and  I  mention  the  matter  here  to  justify  the 
Statement  that  the  point  with  some  is  an  open  one.  But 
there  can  be  no  question  that  salmon  and  trout  between 
them  represent  the  science,  ethics,  poetry,  rhetoric  (and  all 
the  rest)  of  the  delicious  sport  of  angling. 

Had  every  salmon-fisher  a  record  to  show  like  some  of 
those  transcribed  in  the  preceding  chapter,  he  might  sing 
everlasting  anthems  in  praise  of  that  phase  of  angling. 
We  should  then  all  be  salmon  fishers  according  to  our 
opportunities.  But  it  is  weary  work  toiling  through  the 
day  with  one  "fish"  as  a  result,  and  as  often  as  not  with 
nothing  to  show  for  the  pains.  That  day,  in  the  first  weeks 
of  the  season,  will  probably  be  cold  and  wet  and  blustering, 
and  the  play  uncommonly  like  downright  hard  work.  Still 
the  big  rod  is  plied,  the  long  cast  essayed  upon  every 
likely  pool,  the  fly^changed  (changed  too  often  by  some 
men),  and  every  tactic  observed.  The  angler  loves  his 
work,  and  when  it  runs  in  the  direction  of  salmon  there 
are  many  special  breezes  that  keep  his  zeal  alive.  A 
coterie  of  anglers  lounging  round  the  smoking-room  fire 
after  a  day's  fishing,  betray  in  a  very  brief  conversation 
why  they  will  not  stoop  to  any  but  salmon  angling. 

The  things  we  do  not  know  about  a  salmon,  for  instance, 
would  make,  if  not  a  book,  a  pamphlet  of  decent  dimen- 
sions.     How  the  noble  salar  spends  his  time  at  sea,  and 
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liis  tastcs  in  tlie  item  of  food,  if  any.  are  discussed. 
Fishing  men  arc  never  tired  of  propounding,  as  a  sort  of 
conundrum,  the  question,  *' Why  do  salmon  take  a  fly?" 
And  after  long  years  ccho  answers,  "  Why  ? "  Next  comes 
the  unpleasant  subject  of  Saprolegnia  ferax,  and  then  the 
conversation  surely  drifts  down  to  those  lower  proprietors 
who  are,  in  their  greed,  ruining  all  the  honest  sport  But 
the  talk  is  most  animatcd  whcn  out-of-the-way  theories 
are  advanced  about  flies.  All  anglers  who  are  worthy  of 
the  name  have  some  fancy  or  other  about  tackle.  Fre- 
quently  it  is  a  "fad"  rather  than  a  well-grounded  fancy, 
and  to  this  all  fly-fishers  are  very  prone.  The  salmon-fly, 
bcing  not  a  fly,  in  the  sense  that  a  March  brown  or  Alder 
is  an  imitation  of  a  natural  insect,  admits  only  of  limited 
debate.  There  remains  still,  however,  for  settlement,  the 
matter  of  gaff  versus  net,  and  whcn  all  eise  falls,  old  battles 
have  to  be  fought  over  again  with  mighty  fish,  and  new 
laments  uttered  over  that  phenomenal  salmon  that  sulked 
at  the  bottoni  of  the  pool,  and  sawed  away  against  the 
ledge  of  rock  until  the  gut  parted. 

The  salmon  angler  in  action  should  be  a  streng,  paticnt 
man,  knowing  the  water  he  works,  and  the  tricks  and 
natural  propensities  of  the  game  he  attacks.  But  the  pro- 
cess  does  not,  in  any  of  its  stages,  require  such  delicatc 
manipulation  as  the  trout  angler  must  exercise,  Whcn  you 
bcgin  to  handle  the  iS-foot  rod,  and  run  the  heavy  eight- 
plaited  line  through  the  rings,  and  affix  the  streng  gut  cast, 
with  its  gaudy  Parson  or  Jock  Scott,  it  may  dawa  opon 
the  beginner,  who  has  bcen  accustomed  to  brown  traut 
angling  onty,  that  salmon  fishing,  though  an  art,  is  scarcdy 
a  (ine  art.  The  downward  casts,  and  ihe  rough  jerking 
movement  of  the  fly  workcd  through  the  water,  do  not 
tend  to  remove  this  imprcssion  from  the  mind  of  the  angler 
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who  has  been  used  to  difficult  trout  fishing.  The  Impres- 
sion, in  many  such  instances,  is  never  wholly  removed, 
though  the  capture  of  a  few  heavy  fish  has  a  wonderful 
efTect  towards  creating  an  enthusiasm  that  shall  abide. 

But  there  is  a  majesty  in  a  salmon  river  that  helps  to 
put  the  sportsman  on  terms  with  himself.  All  is  move- 
ment Born  in  the  snow-covered  mountains,  the  streamlet 
has  bounded  from  rock  to  rock,  whitening  into  cascades, 
broadening  out  into  foam-flecked  pools,  Streaming  abroad 
over  shallows  and  scours,  gathering  force  down  the  head- 
long  rapidsy  sweeping,  in  mature  river-like  dimensions, 
under  lofty  crags,  eddying  past  dark  masses  of  wood, 
and  anon  gently  lapping  yellow  Strands,  in  whose  tiny 
wavelets  children  may  play.  Some  day  will  come  the  roar 
of  the  spate,  and  the  dark-tinted  waters  which  call  the 
angler  to  be  doubly  on  the  alert,  with  by-and-bye,  in  the 
dog-days,  low  bright  streams,  when  his  highest  skill  is 
requisite  for  even  a  small  modicum  of  success. 

February  brings  the  opening  day  upon  rivers  such  as 
these,  with  varying  chances  in  this  capricious  climate — 
tempest  to-day,  north-easters,  with  driving  sleet,  and  snow, 
and  dirty  water,  to-morrow ;  but  who  cares  if,  with  the 
fight  with  the  Clements  there  come  at  last  mortal  tussles 
with  clean-run  fish,  though,  intermingled,  be  the  profitless 
hooking  of  foul,  hungry  kelts,  which,  be  they  never  so  well 
mended,  must  be  returned  to  gain  convalescence  in  the 
sea  ?  Upon  the  banks  of  the  Thurso,  Tweed  and  Teviot, 
Tay,  Lyon  and  Tummel ;  by  Spey,  Dee,  and  Don  ;  on  the 
turbulent  surface  of  Loch  Tay,  with  the  Shoulders  of  the 
surrounding  mountains  kept  warm  by  their  white  mantles, 
the  Scotch  anglers  ply  their  rods  in  the  second  month  of 
the  year,  while  in  Ireland  the  Iure  is  simultaneously  cast 
upon  the  Lee  and  Blackwater   in  County  Cork,  the  Suir 
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above  Clonmel.  the  Moy  and  lakes  at  Batlina,  the  Bally- 
nahinch  pools,  the  streams  and  lakes  of  Counly  Doncgal, 
and  all  kindred  salmon  haunts. 

The  trout  angler  who  Stands  up  for  the  superiority  of 
his  favourite  amusement  must,  spite  of  bis  prejudices, 
admit  that  the  capture  of  a  salmon,  upon  legitimate  terms, 
is  the  most  exciting  of  al!  fcats  of  piscatorial  prowcss, 
Afar  off,  as  he  fishes  fruitlessly  down  the  rivcr  bank. 
strewed  with  smooth-washed  boulders,  he  espies  the  move- 
ment of  a  fish ;  not  the  dainty  rise  that  scarcely  attracts 
Observation,  but  a  heavy  roll  over.  He  has  been  long 
looking  for  some  such  token  ;  has  honcstly  worked  cveiy 
inch  of  the  water,  from  the  falls  to  the  rapids,  and  from 
the  rapids  to  this  darksome  pool.  He  has  tricd  short  casts 
and  long  casts ;  has  humoured  the  fly  slowly,  now  on  the 
top,  now  sunken,  and  has  jerked  it  with  energy ;  has  tricd 
all  the  flies  approved  and  rccommended,  small  and  larg<; 
and  to  no  avail.  Here  at  last  is  his  chance.  But  nothing 
less  than  20  yards  will  bring  him  to  that  unmistakable 
fish. 

Now  let  him  pause  awhile,  and  run  his  fingers  down  the 
cast  to  the  fly,  making  sure  that  unawares  to  him  the 
tackle  has  not  becn  frayed  by  the  trial  it  has  alrcady 
undci^one.  Let  everything  be  done  teisurely  and  in  oidcr. 
The  salmon  will  not  move  far  from  where  the  angler  saw 
him  gambolling,  What  he  has  chiefly  to  do  is  to  take  thing» 
quictly.  He  must  not  bother  himself — I  am  assuming  that 
he  is  not  an  old  band  at  the  salmon  business — by  recalling 
all  the  advice  he  has  heard  and  read  as  to  the  regulatiuo 
conduct  at  this  supreme  moment,  nor  allow  his  attendant 
to  disturb  him  with  his  advice.  Let  him  take  his  own 
coursc.  He  has  to  dispatch  his  fly  so  that  it  shall  intto- 
diicc   itself  to   salnio's    notice   in    a   gentccl    and   natural 
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manner.  That  is  best  accomplished  by  coolness ;  and  if, 
coolness  or  not,  his  faculties  are  not  at  this  moment  all 
alive,  and  his  pulses  on  the  spring,  true  angler  he  is  not 

So !  The  fly  sped  its  distance,  and  alighted  fairiy  well 
across  and  below,  and  if  the  angler  allows  the  eddy  from 
the  jutting  granite  to  take  it  in  charge,  it  will  be  brought 
into  Position  without  any  manoeuvring  on  his  part.  Swish ! 
It  was  a  goodly  rise,  but  the  eager  fisherman  was  too 
quick  for  the  fish.  To  my  thinking,  that  quiet  intense 
boil  in  the  dark  current  is  the  moment  in  salmon  angling. 
There  is  a  fervour  in  the  mingling  of  hope,  fear,  and  resolve 
that  may  be  feit  but  not  described,  and  that  is  not  likely 
to  recur  during  any  of  the  subsequent  stages  of  the  contest. 
In  this  instance  the  moment  of  fervour  would  be  followed 
by  a  temporary  paroxysm  of  despair,  to  which  the  angler 
should  not  give  way.  He  should  put  down  his  rod,  seat 
himself  on  the  rock,  and  smoke  a  cigarette.  After  all,  it 
may  have  been  that  the  salmon  was  too  quick,  and  not  the 
angler ;  and  the  fish  may  rise  again. 

The  next  attempt  is  successful,  after  two  or  three  unheeded 
casts,  but  the  fish  rose  more  quietly,  the  fly  not  being 
so  much  under  water,  and  though  the  rise  was  visible,  the 
salmon  sucked  in  rather  than  snapped  at  the  Blue  Doctor. 
Instead,  therefore,  of  a  boil,  the  fish  went  down  with  a 
swirling  splash,  and  relieved  the  angler  of  half  the  duty  of 
striking«  Now  for  a  brief  space,  to  a  great  extent,  leave 
the  salmon-  to  his  own  devices,  the  line  never  slack,  the  rod 
top  well  up  and  well  curved,  the  winch  free  to  respond  to 
any  demand.  Nothing  better  could  have  happened  than 
this.  The  fish  has  run  at  steady  pace  down  stream.  Next 
it  may  sulk  or  leap,  requiring  the  angler,  in  the  latter 
event,  to  lower  his  rod-point,  and  in  the  former  to  attach  to 
the  line  the  little  ring  which  opens  for  the  purpose,  and 
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which  will  mn  down  and  smite  the  salmon  oo  the  snout. 
It  will  be  astonished  and  angry,  but  will  make  tracks.  and 
so  the  great  end  is  gained.  Dangerous  as  the  movement 
is,  I  rather  prefer  the  pleasure  of  seeing  a  good  fish  break 
water.  and  flash  his  silver  sides  in  the  air,  though  the  risk 
be  a  broken  line.  I  would  rather  have  a  dozen  somersaults 
than  a  prolonged  sulk  below,  with  that  ominous  trembiing 
which  so  often  ends  in  the  gut  being  sawn  oflf  against  a 
Sharp  stone.  But  our  fish  now  hooked  does  neither.  It 
runs  up  and  down  the  pool,  and  continually  retums  to  the 
Spot  where  it  niet  disaster,  Finally  it  goes  swiftly  down 
stream,  whither  the  angler  has  the  opportunity  of  following 
it,  and  in  twenty  minutes  the  young  man  in  attendance 
goes  in  knce  deep  and  nets  it,  as  it  is  on  the  point  of 
steering  once  raore  into  the  stream— a  fifteen-poundcr,  in 
immaculate  condition. 

Lucky  for  the  angler  that  the  finish  was  on  that  wise. 
Fifty  yards  down,  the  waler  was  broken  and  rock-studded, 
and  the  nature  of  the  bank  fatal  to  any  further  pursuit  on 
land.  Salmon-fishing  is  füll  of  such  narrow  escapcs,  and 
fish  are  not  always  taken  with  such  easc.  The  exertjon 
and  tension  of  nerve  undergone  by  the  angler  will  nevcr- 
theless  explaiti  the  possibility  of  a  gentleman  meaning 
what  he  says  when  he  declares  that.  after  the  strikc,  and 
the  first  run  or  two,  he  has  lost  interest  in  the  busincss. 
Wc  have  all  heard  of  the  angler  who  invariably  bands  bis 
rod  to  the  gülie,  should  the  salmon  play  longer  than  Icn 
minutes  ;  and  of  the  worthy  who,  the  fish  escaping  aftcr  a 
vigorous  play  of  forty  minutes,  exclaimed,  "  Thank  God, 
that 's  over." 

Salmon,  however,  are  taken  by  other  tncans  than  the 
artificial  fiy.  Quitc  legitimately  in  Tay  and  other  Scotdi 
lochs,  and  in  the  Irish  lakcs,  the  fish  in  the  spring,  be* 
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ginning   with    February,  are    taken   with    the    phantom, 

spoon,  and  other  artificial  baits,  and  by  spinning  with  the 

natural  bait  from  the  boat     This  is,  in  truth,  the  only  re- 

munerative  fashion  of  fishing  at  this  period  in  these  waters, 

and  there   is   not  a  whisper  to  be  breathed  against  the 

custom.     But  there  is  something  unpleasant  in  the  notion 

of  the  King  of  Game-fishes  being  done  to  death  by  a  nasty 

blackheaded  worm.     Sinking  and  drawing  with   shrimp, 

perhaps,   seems  less   objectionable,  and   when   the   fly   is 

useless,  as  it  often  is  in  the  hands  of  the  best  of  anglers, 

conscience  will  tolerate  minnow  and  par-tail  rather  than  an 

empty  creel.     I  should  not  like  to  go  so  far  as  to  afiirm 

that  worm  fishers  for  salmon  and  trout   were   poachers, 

but  if  I  ever  brought  myself  to  such  a  pass,  I  would  not 

talk  about  it,  and  should  consider  myself  entitled  to  rank 

with  the  person  who  shoots  a  pheasant  sitting.     The  end 

may  justify  the  means,  but  it  is  not  to  be  gloried  in. 

In  February  the  trout  angler,  also  welcomes  his  opening 

day.     In  numbers  he  is  in  the  proportion  of  a  hundred  to 

one  as  compared  with  him  of  whom  we  have  been  speaking. 

As  yet  it  is  not  the  custom  to  impose  a  licence  upon  trout 

fishing,  and  the  tickets  issued  by  the  local  associations  are 

a  wholesome  check  upon  malpractices,  and  no  hard  tax 

upon  the  fisherman.     He  is  probably  not  a  gentleman  of 

leisure,  or  independent  means,  and  must  snatch  his  sport 

between  turns  at  the  mill-wheel  of  daily  occupation.     Very 

keenly,  therefore,  he  looks  forward  to  the  opening  of  the 

rivers,  and  has  furbished  up  his  casts,  and  overhauled  his 

rod,  taken  apart  and  oiled  his  winch,  and  arranged  his  flies 

long  before  the  joyous  day.     He  may  have  taken  a  pre- 

liminary  Sunday  ramble  up  the  stream  of  his  affections  to 

make  a  mental  map  of  the  campaign,  and  be  assured  that 

the  familiär  scours  and  stickles  have  not  been  altcrcd  by 
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the  winter  floods.  For  it  will  only  be  a  dweller  in  the 
vicinity  who  takes  earliest  advantage  of  the  Fcbniary 
fishing — the  local  enthusiast  who  is  aware  that  the  first 
comer  will  find  the  trout  ramping  hungry  in  the  strong 
currcnts,  and  so  stand  a  good  chance  of  sport  however 
advcrse  the  weather  may  be. 

In  such  a  climate  as  ours  it  is  of  course  altogether  too 
soon  to  talk  about  spring  in  the  short,  bleak,  wintry  Fcb- 
ruary  days,  but  for  the  purposes  of  this  book  we  mu5t 
assume  that  the  spring  begins  with  the  ist  of  February. 
because  on  many  streams  the  dose  season  for  trout  finishes 
on  that  date.  At  that  time  therc  are  no  visible  signs 
that  the  winter  is  past.  and  the  angler  who  makcs  up 
his  mind  to  go  forth  must  be  quite  independent  of  thosc 
sentimental  thoughts  which  are  supposed  to  have  so  [trge 
a  share  in  the  fasdnations  of  angling.  The  chances  are 
vcry  much,  however,  that  at  the  beginning  of  Fcbniary  the 
rivcrs  will  be  unfishable.  Even  if  frost  and  snow  are  not 
abroad,  the  streams  are  likely  at  this  time  of  the  year  to 
be  charged  with  flood-water,  and  therefore  out  of  the 
question  for  angling. 

But  it  is  a  long-established  custom  in  Devonshirc. 
where  Nalure  begins  to  throb  and  move  earlier  than  in 
most  othcr  parts  of  the  country,  to  take  advantage  of  the 
earliest  fishable  day  after  the  termination  of  the  fence 
months.  True,  the  trout  are  seldom  in  condition,  and 
ought  not  to  be  takcn  until  March,  but  this  is  not  always 
the  case,  for  I  mysclf  on  a  frosty  day  on  the  Ottcry,  during 
a  little  niidday  sunshine,  have  taken  at  Shrovetide,  whidi 
then  feil  in  the  middle  of  February,  a  brace  of  half-pound 
trout  which  were  in  as  good  order  as  any  ßsh  I  have  ever 
Seen.  Of  course  I  need  not  remind  the  reader  that  therc 
is  no  rule  without  an  exception,  and  this  perhaps  ought 
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have  been  the  exception.  At  least  I  made  it  the  ground 
of  a  practica!  decision,  acted  upon  in  response  to  a  dubious 
expression  on  the  face  of  the  keeper,  who  evidently  viewed 
my  capture  of  two  trout  from  the  same  milky-coloured 
stickle  with  displeasure.  He  spoke  not,  but  his  eye  most 
assuredly  was  fastened  upon  the  second  fish  as  he  took  it 
out  of  the  landing-net  in  the  hope  of  finding  signs  and 
tokens  whereby  he  might  invite  me  to  retum  it  to  the 
water.  I  saw  his  desire,  and  at  once  pronounced  the  fish 
to  be  in  splendid  condition,  a  verdict  with  which  he  was 
bound  to  coincide,  though  he  did  so  not  very  graciously,  as 
he  slipped  the  fish  through  the  hole  in  the  cover  of  the  creel. 
On  the  whole,  therefore,  though  it  would  be  impossible 
to  pass  by  the  month  of  February,  we  may  fairly  assume 
that  it  is  not  a  valuable  month  for  the  angler,  except  in  so 
far  that  it  gives  him  the  opportunity  of  getting  together 
his  tackle,  and  wandering  out  by  the  river  side  to  try 
a  few  preliminary  casts ;  and  I  have  often  been  surprised  to 
find  how  many  anglers  on  the  opening  day  of  the  season, 
let  the  weather  be  what  it  may,  have  equipped  themselves, 
and  hied  them  to  the  river,  although  there  was  not  the 
slightest  Chance  of  getting  a  fish.  All  this,  if  amusing,  is 
typical  of  the  enthusiasm  of  the  angler  in  Great  Britain, 
and  probably  everywhere  eise.  He  has  been  waiting  for 
this  day ;  he  has  been  preparing  his  apparatus ;  he  has 
been  making  up  his  mind  that  now  he  shall  have  amends 
for  the  inaction  of  the  dreary  winter  days.  His  waterproof 
boots  are  in  prime  order ;  his  creel  is  sweet  and  natty ;  his 
rod  has  an  extra  polish ;  there  is  no  flaw  in  landing-net  or 
handle ;  and  altogether  our  early  angler  has  a  very  spruce 
appearance,  when,  with  his  heart  füll  of  hope,  he  goes  out 
for  the  first  time  in  the  year  to  look  for  a  trout.  His  real 
season,  nevertheless,  is  more  likely  to  begin  with  March. 


Of  Dcvonshire  I  have  previously  said  that  it  still  holds 
a  first  place  amongst  the  trout-fishing  counties  to  which 
the  ordinary  angler  has  access.  The  trout,  if  smail,  arc 
plentiful,  and  there  is  a  beauty  in  the  county  itself,  and 
a  charm  in  the  forwardness  of  Vegetation  that  make  Devon 
very  populär  among  anglers.  The  streams  of  Dart- 
moor  may  be  taken  as  typical  of  the  kind  of  trout  stream 
which  may  be  more  properly  termed  a  brook.  Dartmoor. 
in  fact,  Itke  its  fishing.  is  a  thing  of  itself;  a  wonderfuljy 
interesting  solitude  both  for  the  rambler  and  angicr.  Wheo 
the  March  brown  is  in  its  prime — although  that  fly  may  not 
be  the  best  for  Devonshire,  where  the  anglers  pin  their  faith 
to  Meavy  red,  and  blue  upright.  and  hackles  of  various 
kinds — is  the  time  to  make  for  Dartmoor.  Starting  from 
the  quiet  town  of  Tavistock,  which  lies  in  a  hollow,  wiih 
the  bare  Comish  hills  on  one  side  and  the  billowy  moorland 
on  the  other,  you  travel  up-hill  to  Princetown,  passing  on 
the  way  little  streams  across  which  a  streng  man  mtght 
easily  leap,  and  out  of  which  many  a  dish  of  small  trout 
will  be  taken,  These  silvery  streamlets  tumble  down  from 
ledge  to  ledge,  coming  from  various  directions,  purling 
ihrough  rocky  little  glens  crowned  with  mystic  tors.  and 
all  bound  eventually  to  the  Channel.  The  trout  on 
ihc  hfights  of  Dartmoor  are  so  small  that  the  angicr  fof 
awhile  is  ashamed  to  take  them — ashamed  until  hc  learns 
how  dclicious  ihe  fingerlings  arc  as  served  up  by  tbc 
Devonshire  cooks.  more  aficr  the  fashion  of  whitebait,  than 
any  mcml>cr  of  the  Saimo  family.  For  a  man  ^ound  of 
wind  and  limb.  well  shod,  with  a  small  basket  at  bis  back 
and  a  light  fly  rod  in  his  band,  with  no  necessity  for  carry- 
ing  a  landing-nct,  or  bcing  burdened  with  wading  stockings 
or  boots,  a  day  on  Dartmoor.  when  the  wind  blowsweO 
from  the  \vcst  on  a  March  or  April  day,  is  a  real  tre»t, 
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provided  he  be  content  to  make  it,  so  far  as  the  trout  are 
concemed,  a  day  of  small  things. 

March  is,  upon  general  trout  streams,  the  first  month  in 
which  fly-fishing  may  be  hankered  after  in  real  earnest.  A 
tempestuous,  rüde  month  it  may  be,  but  the  weather  is 
generally  for  the  greater  portion  hopeful ;  for  though  the 
cold  strengthens  with  the  lengthening  of  the  days,  and 
gales  prevail,  there  are  glimpses  of  sunshine,  and  intervals 
of  warmth  which  betoken  the  reviving  year.  The  flies 
dance  into  life  under  the  grateful  influence,  and  the 
trout  are  on  the  look  out.  Later  in  the  year  you  will 
have  to  ring  the  changes  upon  your  stock  of  flies, 
which  is  generally  three  times  as  large  as  it  need 
be.  In  March  you  may  ordinarily  rely  upon  the  ever 
useful  March-brown,  the  Blue-dun,  the  Olive-dun,  Red 
Spinner,  and  the  Marlow  buzz  alias  Coch-y-bondu.  Even 
at  Lady-day  the  aspect  of  the  river-side  and  its  Surround- 
ings  is  bare  and  wintry ;  but  when  you  take  a  short  cut 
through  the  plantation  to  avoid  the  dead  water,  and  reach 
the  long  rippling  piece  that  murmurs  down  from  the  bridge, 
you  will  trample  upon  primroses  and  violets,  and  the  little 
Celan dine.  And  the  birds  seem  to  join  in  a  special  carol  of 
welcome  to  the  March  angler,  and  wish  him  the  good 
fortune  which  often  falls  to  his  lot 

In  April  do  not  discard  the  above-named  flies,  but  add  to 
them  the  Grannom,  Yellow-dun,  Hawthorn,  and  Sedge,  and 
cleave  to  them  so  long  as  trout-flshing  lasts.  April  has 
proved  to  me  invariably  the  month  of  months  for  trout  in 
England  and  Wales,  and  would,  I  can  fain  believe,  have 
proved  so  in  Scotland  and  Ireland  had  I  been  able  to 
subject  them  to  the  same  test.  If  trout  have  feelings,  they 
must,  like  the  observer  of  nature  abroad  in  the  fields  at 
this  season,  feel  that  it  is  good  to  be  alive.     They  comc 


witli  such  a  will  at  your  flies,  fight  so  gamely  to  the  ver>' 
end,  and  look  so  handsome  in  their  brilUant  vesture,  that 
you  linger  in  admiration  over  them  in  the  landing-nct. 
One  or  two  slreams  in  private  hands  are  reserved  for  May- 
day,  but  as  a  rule  the  British  trout  streams  from  John 
o'Groat's  to  Land's  End,  and  from  Lough  Foyle  to  Bantiy 
Bay,  are  in  the  prime  of  trout  fishing  in  April. 

Whether  up-stream  or  down-stream  fishing  be  the  correct 
thing ;  whether  gossaraer  casts  are  profitable  in  the  long 
run  ;  whether  one,  two  or  three  flies  should  be  used ; 
whether  the  Alexandra  fly  is  orthodox — these  are  amongst 
the  topics  the  assembled  fishermen  discuss  as  they  sit 
around  on  the  spot  to  which  the  frugal  luncheon  has  bcen 
brought,  under  shelter  of  the  golden-blossomed  gorse,  thcir 
rods  spiked  hard  by,  and  the  flies  Streaming  out  before  the 
breeze.  If  there  are  more  than  two  present  there  is  not 
likely  tO  be  unanifflity  upön  any  of  these  pöInts. 

It  is  well  for  the  tackle  makcrs  that  ncw  notions — heresics 
in  the  eyes  of  anglers  of  the  last  generation — are  so  frecly 
promulgated.  I  know  some  successful  fishermen  who  babi- 
tually  fish  down-stream,  and  who  use  medium  gut  for  thcir 
casts.  In  very  rapid  water,  free  from  weeds  (the  Derby- 
shire  rivers,  and  Welsh  streams,  for  cxample.)  a  third  ffy 
iiiay  be  addcd  to  the  stretcher  and  dropper,  but,  on  the 
whole,  little  good  comcs  of  more  than  two  flies  on  the 
cast.  In  trout  water  wherc  the  fish  do  not  risc  well  at  the 
usual  flies  the  Alexandra  is  aa  much  in  place  as  a  spun 
minnow,  but  it  spoils  the  fish  for  the  artificial  fly  pure  and 
simple.  Upon  all  these  matters  the  angler  must  form  bis 
own  judgments  from  cxperience,  and  theo  I  fancy  he  will 
take  a  delight,  whcn  wading,  in  casting  straight  up-stream 
with  a  short  h'ne ;  will  always,  othcrwtsc,  aim  at  casting 
ACTOS9  and  allowing  the  flies  to  drift  down  without  wonying 
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them  as  they  swim  ;  and  when  a  quick  current,  or  impedi- 
ments  ashore  leave  no  alternative,  will  do  the  best 
within  his  power,  down-stream,  underhand,  or  by  that 
curious  pitch  which  the  angler  learns  to  make  with  effect 
when  he  has  an  obstacle  at  his  back.  When  he  has 
achieved  the  art  of  throwing  a  fly  without  frightening  away 
the  fish  he  has  conquered  the  primary  difficulty. 

April  brings  an  opening  day  for  the  Thames  trout-fisher. 
The  Thames  trout,  by  careful  preservation  and  the  intro- 
duction  of  new  stock,  have  not  for  many  years  given  so 
good  an  account  of  themselves  as  during  the  season  of 
1883,  and  even  after  its  close  on  the  I5th  September,  a 
provokingly  large  quantity  took  a  fancy  to  the  baits  of 
barbel-fishers,  who  retumed  them,  as  in  duty  bound,  to 
the  river.  Trouting  on  the  Thames  is,  however,  indulged 
in  by  the  few  rather  than  the  many.  Only  the  most 
patient  men  foUow  it  through  evil  and  good  report  It 
makes  an  abnormal  draft  upon  human  faith ;  it  is  a  some- 
wj;iat  sedentary  occupation,  as  followed  by  modern  masters. 
Now  and  then  this  notable  fish  is  taken  with  an  artificial 
fly,  but  fly-fishing  is  seldom  practised  by  the  regulär  Thames 
trout  angler.  You  will  find  this  worthy  mostly  perched 
above  the  head  of  one  of  the  weirs,  of  which  Boveney  is  a 
more  than  average  sample,  spinning  a  bleak  in  the  streams 
and  rough  water  under  his  feet,  not,  however,  if  he  under- 
stand  his  business,  leaving  the  bait  to  work  its  own  restless 
will,  and  fruitlessly  revolve  on  the  top  of  the  foam,  but 
cleverly  humouring  it  right  and  left,  in  eddies,  down  the 
current,  and  so  making  it  dart  and  move  that  its  action 
b  calculated  to  deceive  the  very  elect  amongst  Thames 
trout,  the  most  knowing  perhaps  of  any  of  the  Fario 
family. 

Spinning  for  Thames  trout,  whether  from  weir  or  boat, 


is  work  for  none  but  accompHshed  artists,  and  there  are 
upon  thc  river  a  few  renowned  specialists  who  day  by  day. 
and  week  by  week,  pursue  their  sport  with  untiring  devo- 
tion,  though  a  fish  or  two  per  week  throughoul  the  season 
would  be  considered  very  excellent  sport.  The  Thames 
trout,  however,  is  a  gallant  battler  when  once  he  feets  thc 
littte  triangles  in  his  palate.  While  the  rush  lasts  he 
ouCdoes  even  the  salmon  in  his  fierce  charges  and  desperate 
tactics,  so  that,  if  he  be  discovered  but  rarely,  when  he  does 
make  a  grave  error  he  is  a  foeman  worthy  of  the  best  stcel 
ever  fashioned  into  a  fish-hook, 

The  game  goes  on  until  the  Ifth  September,  but 
the  bloom  is  taken  off  the  sport  in  a  couple  of  months 
from  the  opening  day.  Every  weir  is  spun  persistcntly, 
and  every  weir,  perhaps,  If  it  could  reveal  its  secrets, 
would  testify  to  fish  that  had  broken  away,  been  pricked, 
or  otherwise  put  upon  their  guard.  Thus  the  trout, 
already  cunning,  get  exceedingly  wary,  and  hard  to 
catch.  Once  upon  a  time  the  Thames  anglers  ne\cr 
dreamt  of  looking  for  trout  in  other  than  weirpools  and 
rough,  swift  watcr,  but  modern  men  have  found  out  that  in 
reaches  of  the  river  where  their  prescnce  was  never  sus- 
pccted.  an  occasional  lusty  patriarch,  rctired  from  the  noise 
and  perpetual  motion  of  lasher  and  weit,  has  taken  up  a 
quiet  haunt ;  and  as,  in  his  more  lively  foraging  cxpc- 
ditions,  he  is  certain,  sooner  or  latcr,  to  Ict  his  whereabouts 
bc  known — since  the  Thames  is  not  hid  in  a  comcr — ihe 
process  of  live-baiting  is  applied  to  him,  and  not  infrc- 
quently  with  fatal  results. 
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CHAPTER  III. 

SUMMER. 

Summer  angling  brings  out  new  and  more  miscellaneous 
forces  than  heretofore  to  promote  deslgns  upon  our  fresh- 
water  fishes,  and  the  English  ladies  are  taking  very  kindly 
both  to  fly-fishing  and  general  fishing.  May  they  never  be 
persuaded  into  pleading  their  sex  as  an  excuse  for  estab- 
lising  unsportsmanlike  practices  against  salmon  and  trout  ? 
Fly  rods  are  made  so  daintily  now,  and  casting  a  fly  is 
really  so  easy,  when  once  the  knack  is  acquired  of  permit- 
ting  the  rod  to  do  the  major  part  of  the  work,  that  want  of 
strength  is  no  plea.  And  there  is  a  still  better  argument 
Not  even  the  harp  or  the  violin,  nor  the  lawn-tennis  racket, 
shows  off  the  female  figure  to  such  positive  advantage  as 
the  graceful  manipulation  of  the  fly-rod.  In  the  summer 
evenings,  therefore,  when  there  is  a  saunter  through  the 
hay-field  to  the  river  and  its  forget-me-nots,  listen  not  to 
the  assurances  of  the  youth  (who  knows  better)  that  when 
ladies  fish  for  the  speckled  beauties  of  the  stream  any  bait 
may  be  used.  He  may  be  deprived  of  that  coveted  chance 
of  impaling  the  worms  for  the  fair  fisherwoman,  but  his 
conscience  will  be  at  peace  if  he  recommend  and  teach  her 
the  use  of  the  fly. 

The  Mundella  Act  sets  loose  the  fishing-punts  on  the 
I5th  of  June,  when  we  may  reasonably  assume  that  summer 
smiles  upon  the  land.  On  Thames,  and  such  inland  waters 
as  come  under  the  Operations  of  the  measure,  the  anglers 
swarm  to  renew  their  acquaintance  with  roach,  dace,  barbel, 


ANGUNG  IN  OREAT  BRiTAIN. 

chub,  pcrch,  and  (sad  to  add)  with  pike.  Throughout  the 
Summer  angling  is  made  the  occasion  of  happy  water 
picnics.  Hot  bright  days  will  mostly  find  all  but  the^surface- 
fecding  fish  cnsconced  within  the  cool  shady  arbours  of 
their  subaqueous  abodes,  and  morning  and  evening  are  the 
anglers'  likeliest  times  for  sport.  Thej  carp,  however, — 
rarest  of  objects  in  the  fisherman's  baskct — loves  tlie  blazJng 
suramer  weather,  and  on  intervening  cloudy  days  may  be 
hooked  unawares.  The  long  days  are  welcome  to  the  angler 
on  account  of  the  spells  of  calm  evening  fishing  afforded  ; 
and  a  traveller  rushing  through  the  kingdom  by  any  of  the 
main  lines  of  railway  will  be  able  to  observc  how  univer- 
sally  populär  is  the  amusement  By  river,  lake,  canal, 
pond,  clay-pit,  and  ditch,  coming  within  ken  of  his  carriage 
window,  he  will  behold  its  persevering  foUowers. 

In  the  pond  out  of  which  the  horses  come  to  slake  their 
thirst  after  the  day's  team-work  is  ovcr,  the  schoolboy, 
having  got  through,  at  scampering  pace,  to-morrow's  lessons, 
is  allowed  to  make  his  firsl  essays  in  angling  ;  and  perhaps 
to  the  majority  of  us  those  juvenile  snatchcs  of  fishing,  with 
tackle  of  the  most  primitive  kind,  live  longest  in  the  memory, 
not  only  bccause  of  the  singuIar  passion  for  the  Sport 
which  takes  root  in  the  boyish  mind  nevcr  to  be  cradi- 
cated,  but  bccause  of  the  wonderful  luck  which  proverbialSy 
falls  to  the  neophyte's  share.  How  often  docs  it  happen 
that  the  expert  fishcrman,  with  his  delicate  silk  line  and 
drawn  gut  links,  with  his  carefully  chosen  baits,  and  working 
with  all  the  wisdom  of  mature  experience,  has  the  mortifica- 
tion  of  sceing  some  untutored  rustic  Walking  away  with  a 
string  of  fish,  while  his  baskct  remains  untenanted  1  And 
in  some  of  those  out-of-the-way  ponds  in  rural  England — 
ponds  that  havc  held  fish  from  timc  immemorial — -therc  is 
rare  sport  to  bc  obtained  on  summcr  cvcnings  with  the 
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mud-loving  tench  and  the  undaunted  perch,  descendants, 
may  be,  of  the  same  fish  which  the  Puritan  lads  caught  in 
the  days  before  their  father's  farm  was  drenched  with  the 
blood  of  Cavalier  and  Roundhead.  On  warm  muggy  days 
when  all  creation  seems  to  sweat,  and  there  is  thunder  in 
the  air,  that  singular  fish,  the  tench,  bites  well,  and  the 
largest  and  most  plentiful  of  them  are  to  be  found  in  the 
most  ancient  of  park  lakes  and  monastic  ponds.  The  sport 
is  not  particularly  exciting,  but  it  requires  to  be  conducted 
with  great  care  on  account  of  the  shyness  of  the  fish. 
DifTerent  is  it  with  the  pond  perch,  which  is  a  great 
encouragement*  to  the  youthful  angler  by  the  reckless 
readiness  with  which  it  will,  in  its  hungry  moments,  assist 
him  in  imbibing  a  lifelong  taste  for  the  pastime. 

In  the  vicinity  of  large  towns  the  angler  sits  by  the  water 
side  breathing  at  least  fresh  air,  and  surrounded  by  sights 
calculated  to  make  him  forget  the  petty  cares  of  life,  or  the 
sordid  belongings  of  a  lot  of  poverty.  He  is  content  with 
even  the  smallest  result  in  the  way  of  sport.  That  sport  is 
not  of  an  extensive  kind,  nor  of  a  high  class,  but  he  enjoys 
it,  and  appreciates  his  little  show  of  roach  or  dace,  or 
barbel,  as  much  as  the  man  of  means  appreciates  his  trout 
or  salmon. 

Summer  time  is  also  the  period  when  that  very  remark- 
able  collection  of  fresh-water  lakes  known  as  the  broads  of 
East  Anglia  are  laid  under  contribution  by  anglers  and 
cruisers.  These  broads  have  a  character  of  their  own  in 
the  angling  of  Great  Britain,  teeming  as  they  do  with 
bream  and  other  coarse  fish.  It  is  no  uncommon  thing  in 
a  cruise  up  the  waters  from  Lowestoft  and  Yarmouth,  or 
from  Wroxham  Bridge,  which  is  the  starting-point  for  the 
Upper  broads,  to  pass  hundreds  of  boats,  each  filled  with 
its  eamest  angling  party. 
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There  are  in  these  waters  roach  and  perch  and  pike,  bream 
and  rudd,  in  untold  quantities,  but  the  reed  thickets  surround- 
ing  them  are  so  dense  that  the  pike  are  not  generally  enticed 
out  of  them  until  the  winter,  when  the  olher  kinds  have 
retired  to  the  deeps.  The  bream  are  so  numerous  that  they 
are  reckoned  by  the  stone  rather  than  by  the  brace  or 
dozen,  and  ahhough  they  are  not  highly-esteemed  for  table 
purposes  after  they  are  caught,  they  furnjsh  a  good  deal  of 
fun  in  the  catching.  This  Operation  is  somewhat  disagree- 
able  to  a  fastidious  person.  The  angler  provides  himscir 
with  a  huge  bücket  containing  a  sloppy  mixture  of  grains 
and  meal,  and  he  protects  himself  from  stray  dSbris  by 
wearing  awhite  apron.  This  Compound  is  thrown broadcast 
into  a  particular  pitch — ^it  should  be  done  overnight — and 
the  bream  collect  in  herds  around  it.  The  hook  is  baitcd 
with  a  worm  or  with  gentles,  and  the  fish,  when  they  are 
fairly  on  the  feed,  bite  without  cessation  until  the  störe  nct. 
which  the  East  Angüan  angler  keeps  suspended  over  the 
side  of  the  punt,  is  füll  of  large  broad-sided,  bronze-coloured 
bream,  averaging  3  or  4  Ibs. 

These  broads  are  also  a  favourite  hunting-ground 
of  the  rudd,  a  fish  often  confounded  with  the  roach. 
It  is  confined  to  a  comparativcly  few  localitics,  and 
there  is  no  mistaking  its  lovely  golden  jacket  and  carminc 
fins  and  indes,  Though  commonly  angtcd  for  on  the 
same  principle  as  roacli,  it  will  rise  very  frecly  at  a 
fly  in  hol  weather.  In  the  quiet  evenings.  after  Ihe  sun 
is  down.  I  have  moored  my  rüde  boat  to  the  reeds  that 
border  one  of  thcse  meres,  and  whipped  out  two  half- 
puund  rudd  at  a  time,  as  fast  as  I  could  introduce  to  the 
shoal  my  small  black  gnat  or  red  palmer,  with  a  gcntle  on 
the  tip  of  the  hook.  You  coutd  sce  the  wholc  shoal  rising 
at  the  small  insects  that  were  humming  in  the  suromcr  air. 
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Hcrc  a  man  is  out  of  the  noise  and  turmoil  of  the  world. 
For  leagues  the  eye  roams  over  the  tranquil  waters,  or  upon 
the  flat  peculiar  country  converted  by  the  slow  running 
rivers,  abundant  windmills,  and  far-reaching  broads,  into  a 
very  Dutch-like  kind  of  scenery.  Nothing  breaks  the 
silence  but  the  plunge  of  big  fish  amongst  the  reeds,  or  the 
constant  passage  of  water-fowl,  for  which  the  region  is  as 
celebrated  as  for  its  coarse  fish.  When  the  gentlemen  of 
Norfolk  kindly  invited  the  foreign  commissioners  at  the 
International  Fisheries  Exhibition  to  go  and  inspect  this 
region,  Mr.  Wilmot  of  the  Canadian  Court,  and  Professor 
Brown  Goode  of  the  United  States  Commission,  expressed 
an  opinion  that  the  waters  were  very  suitable  for  the 
introduction  of  the  black  bass.  This  fish  has  already  been 
acclimatised  by  the  Marquis  of  Exeter,  and  from  its  game 
qualities,  its  freedom  in  rising  at  a  fly,  or  taking  a  spinning 
bait,  it  would  be  a  very  welcome  addition  to  our  fresh- 
water  fishes,  and  would  take  an  intermediate  position 
between  the  pike  and  the  perch,  and  the  members  of  the 
Salmonidse  family.  And  it  would  be  easy  to  confine  the 
black  bass  to  waters  where  it  would  not  destroy  more  valu- 
able  species.  Whether  the  gentlemen  who  have  formed 
themselves  into  a  society  to  protect  the  fisheries  of  these 
broads  will  entertain  such  an  idea,  or  whether  they  will  act 
upon  a  more  recent  Suggestion  and  attempt  the  introduction 
of  salmon,  remains  to  be  seen.  The  broads,  at  any  rate, 
cannot  be  omitted  from  a  description  of  our  angling  waters  ; 
they  are  visited  every  summer  by  thousands  of  anglers 
from  various  parts  of  the  country,  and  are  well  worth 
vi3iting. 

According  to  the  terms  of  the  Mundella  Act,  as  I 
have  stated,  the  Thames  fisherman  has  his  opening  day  on 
the  I5th  June,  although  it  is  much  too  soon  to  angle  for 
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pike.  The  other  fish,  if  not  in  fair  condition,  are  rapidly 
arriving  at  that  stagc,  and  from  this  datc  thc  professional 
fisherman  hopes  to  have  hJs  regulär  customers,  and  each 
favourite  Station  of  tlie  Thames  will  have  its  periodical 
Visits  from  anglers.  The  efforts  of  the  Thames  Angling 
I'reservation  Society  have  undoubtedly  been  crowned  with 
success,  for  the  stock  of  fish  has  been  improving  year  by 
year,  and,  as  a  passing  reference  in  the  previous  chapter 
shows,  the  angling  of  the  present  season  has  been  in  all  parts 
satisfactory.  The  Thames  anglers  are  somewhat  of  a 
school  to  themselves,  and,  moreovcr,  a  very  numerous  class. 
They  have  a  variety  of  fishing  al  their  disposal.  Roach 
and  dacc  are  plentiful  everywhere  from  Kcw  to  the 
source.  Bärbel  are  taken  at  certain  stations  in  bulk. 
Pike  too  and  perch  are  equally  distributed  along  the  whole 
length  of  the  beautiful  river,  and  the  fly-fisher  has  plenty  of 
room  for  the  exercise  of  his  abilities  with  chub  and 
dace. 

Fly-fishing  for  chub  answers  best  in  the  hot  suminer 
months — say  July  and  August ;  and  along  the  willow  and 
alder  lined  reaches,  at  odd  times  payable  sport  is  obtained. 
It  is  a  great  boon  after  all  for  the  man  in  the  big  city  pent 
to  be  able  to  get  away  from  business,  and  by  an  aftcmoon 
train  arrive  at  any  portion  of  the  Thames  below  Oxford  in 
timc  to  have  three  or  four  of  the  best  hours'  ßy-fishii^ 
which  the  day  affords.  The  chub  is  not  fastidious  in  its 
choice  of  flies.  So  long  as  the  Iure  is  largc  and  hairy ;  so 
long  as  it  bcars  some  passing  rescmblance  to  a  Caterpillar 
or  beeile,  or  large-winged  motli,  thc  angler's  chances  of  big 
fish  are  good.  The  chub,  however,  is  an  easily  scart»!  fish, 
and  it  is  a  primary  essential  that  the  whippcr  shall  kecp 
out  of  sight. 

Thc  brcadth  of  such  rivcrs  as  the  Thames  at  MouUford. 
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or  Ouse  below  St.  Ives,  and  the  out-of-the-way  places  in 

which  the  chub   loves   to   He,  render  the   use   of  a   boat 

imperative.      In    this  the  angler  stations    himself  in  the 

Stern,  his   boatmen    allowing    the    craft    to    drift   slowly 

with  the  stream  ten  or  tweive  yards  abreast  of  the  over- 

hanging  branches,  under  which  he  knows  the  fish  are  lying. 

Let  the  fly  touch  the  leaves,  and  then  make  believe  to 

tumble    accidentally  into  the   water.      There  will    be  a 

straight  rush  made  by  the  chub  (which  is  not  at  all  insulted 

in  the  old-fashioned  appellation  of  logger-headed)  ;  he  will 

take  your  fly  at  a  gulp  under  water  without  the  ceremony 

of  a  rise ;  and  the  leathery  formation  of  the  mouth  makes 

the  chances  of  escape  very  poor  for  the  fish.     The  chub  has 

no  character  for  pluck,  since  after  one  pretty  strong  run 

by  way  of  protest,  it  ceases  to  fight,  and  may  be  hauled 

into  the  landing-net  without  much  trouble  or  the  employ- 

ment  of  any  art  on  the  part  of  the  angler.     I  have  known 

gentlemen   in   the  course  of  a  few  hours'  fishing   in   this 

manner  take  their  20  and  30  Ibs.  of  chub,  ranging  from 

2  to  4  Ibs.     In  the  Upper  Verniew  in  the  month  of  April 

three  years  ago,   at  one  stand,   fishing    for  trout   with  a 

small  March  brown,  I    took    18   chub  of  about  a   pound 

each.     If  they  had  weighed  not  more  than  a  pennyweight 

I  would  have  killed  them  in  any  trout  water. 

Trout-fishing  I  have  dealt  with  in  one  or  two  phases  in 
the  chapter  on  spring.  It  need  scarcely,  however,  be 
explained  that  this  fish  is  the  fly-fisher*s  idol  during  the 
entire  summen  But  the  carnival  of  trout  anglers  may  be 
Said  to  occur  when  the  May-fly  is  up.  This  anxiously 
looked  for  event  generally  happens  early  in  June,  and 
while  it  lasts  the  sport  is  indeed  fast  and  furious.  On  pre- 
served  club  waters,  like  the  Hungerford  water  of  the  Kennet, 
and  on  the  choice  preserves  of  Hampshire,  and  other  parts 

IL 


of  the  West  of  England,  the  sportsmen  turn  out  with  ooc 
consent  to  take  advantage  of  the  seven  devils  of  gluttony 
which  seem  to  enter  into  the  strong-mindcd  trout, 

It  is  a  glorious  timc  of  the  ycar  in  which  to  be  abroad  on 
such  a  quest.  The  honey-suckle  is  opening  its  buds  in  the 
leafy  lanes,  the  satin  blossoms  of  the  bramble  are  put  forth, 
the  rieh  nieadows  are  ready  for  the  haymakers,  the  fohage 
of  the  woods  is  developed  upon  nearly  all  our  English 
trees,  the  wÜd  flowers  are  spaugling  field  and  hcdgerow  in 
their  glory,  and  the  cuckoo,  making  the  raost  of  the  littlc 
time  that  is  left  for  song,  "  Teils  his  name  to  all  the  hiJls." 

But  I  should  say  that  at  no  scason  of  the  year  has  the 
sentimental  angler  less  time  thaii  now  to  indulge  in  rhap- 
sodics,  for  when  the  green  and  grey  drake  are  what  is 
technically  termed  "  up,"  sport  will  demand  all  his  atten- 
tion. Lucky  he  if  it  make  him  not  a  butcher,  Therc 
was  a  dcal  of  human  nature  in  that  eminent  dtvine  who, 
upon  being  askcd  by  his  fricnd  the  blshop  when  an  Im- 
port an  t  work  upon  which  he  was  engagcd  would  bc 
finished,  replied — "My  lord,  I  shall  work  stcadily  at  it 
when  the  fly-fishing  season  is  over."  Such  a  referencc, 
we  may  be  pcrmitted  to  bclieve,  could  only  have  becn 
prompted  by  an  unusually  exuberant  "  great  risc "  in  the 
May-fly  season. 

And  no  onc  has  in  pithier  words  describcd  the  pccu- 
liarities  of  this  festival  than  Charles  Kingsley,  who,  in  bb 
"Chaik  Stream  Studies,'  says: — "For  is  not  tlie  green 
drake  on  ?  And  while  he  reigns,  all  hours,  meals,  decencio, 
and  respectabilities  must  yicid  to  his  capricc.  See  here  bc 
sits,  or  rathcr  tcns  of  thousands  of  hini.  one  on  each  stalk 
of  grass.  green  drake,  yellow  drake,  brown  drake,  white 
drake,  each  with  his  gauzy  wings  folded  ovcr  his  back, 
waiting  for  some  unknown  change  of  temperature  or  somc- 
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thing  eise,  in  the  afternoon,  to  wake  him  from  his  sleep, 
and  send  him  fluttering  over  the  stream  ;  while  overhead 
the  black  drake,  who  has  changed  his  skin  and  reproduced 
his  species,  dances  in  the  sunshine,  empty,  hard,  and  happy, 
like  Festus  Bailey's  great  black  crow,  who 

■ 

*•  All  his  life  sings  ho  !  ho  !  ho  ! 
For  no  one  will  eat  him  he  well  doth  know.' " 

The  peculiarities  of  May-fly  fishing  are  so  well  known, 
that  there  would  be  no  excuse  for  pausing  longer  upon  the 
subject.  Bungling  indeed  must  be  the  angler  who  cannot 
during  this  space  of  ten  or  twelve  days  catch  fish,  and  the 
barefacedness  with  which,  under  favourable  circumstances, 
the  trick  is  done,  rather  leads  one  to  regret  that  on  any 
English  stream  the  custom  still  prevails  of  fishing  for  trout 
with  a  living  instead  of  artificial  May-fly.  The  angler 
who  cannot  score  with  one  of  the  perfect  imitations  now 
turned  out,  ought  not  to  have  a  second  chance. 

It  is  different  in  the  celebrated  lakes  of  West  Meath, 
where  the  big  fish  are  not  readily  taken  by  the  artificial 
fly,  and  where  it  has  been  an  immemorial  custom  to  use 
the  impaled  live  insect  with  the  blow  line.  Upon  these 
lakes,  for  which  MuUingar,  some  forty  miles  from  Dublin, 
might  be  made  convenient  headquarters,  the  green  drake 
comes  up  in  myriads.  The  brown  trout  which  the  waters 
contain  are  in  takeable  condition  as  early  as  March, 
and  are  to  be  enticed  with  some  of  the  common  artificial 
flies  used  in  the  spring  months.  The  most  knowing  fisher-' 
men  in  the  drake  season  use  two  hooks  tied  back  to  back, 
and  two  flies  so  arranged  that  the  head  of  one  shall  lie 
next  to  the  tail  of  the  other.  The  surface  of  the  lakes, 
ampngst  which  I  may  mention  Ennel,  or  Belvidere,  Owel, 
and  Lough  Ree  (through  which  the  Shannon  runs),  is 
agitated  all  over  with  the  rising  of  fish  that  are  seldom 
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less  than  two  pounds,  and  that  run  even  to  the  maximum 
size  of  six  and  seven  pounds.  The  boat  is  rowed  up 
against  the  wind,  and  allowcd  to  drift  back  broadside  on. 

The  angler  uplifts  his  moderately  stiff  rod,  to  which  is 
attached  the  linc  .of  floss  silk,  very  fiimsy  In  appeaiance, 
but  in  reality  strong  enough  for  all  necessary  purposes. 
This  the  wind  takes  out,  and  the  art  is  to  allow  the  Sies 
to  dance  upon  the  surface  of  the  water  as  if  a  fancy-free 
insect  were  sailing  along,  tacking  heri;  and  there  with  out- 
spread  wings,  as  is  its  pretty  custom.  It,  however,  requires 
a  little  cxperience  to  get  into  the  way  of  striking  the  fish 
with  a  line  which  is  naturally  considcrably  beUied  out  at 
the  time  the  bait  is  taken  ;  but  practice  here,  as  in  other 
things,  soon  makcs  perfect,  and  astonishing  bags  of  trout 
are  made. 

This  blow  line  fishing  might  in  the  summcr  be  used 
with  advantage  to  a  greater  extent  than  it  is  at  prescnt 
in  English  waters.  In  the  Lea  I  have  seen  masterfui 
baskets  of  roach,  chub,  and  dace,  acquired  by  this  devicc ; 
the  hook  attached  to  the  blow-Iine  in  such  cases,  however, 
being  very  small,  and  the  insect  a  house  fly,  or  somc  othcr 
creature  of  no  niore  formidable  size  and  character.  Roach 
will  occasionally,  I  may  mcntion  in  passing,  take  the  artiüdal 
fly,  especially  whcn  to  it  is  appended  the  luscious  gentlc ; 
but  this  only  happens  in  the  very  hottest  weather,  whcn 
the  fish  are  laiy  on  the  shallows.  But  the  blow-Üne 
invariably  agitates,  and  ofttn  catchcs  them. 

On  the  disappearance  of  the  May  fly  the  trout  becoote 
dentoralized.  They  have  gorged  to  their  heart's  content, 
and  probably  a  little  more,  for  their  voracily  during  ihe 
term  (it  is  comoiemoration  term  with  the  angler)  in  which 
the  fly  is  up  is  such  that  you  oftcn  take  the  fish  crammcd 
with  them,  and  with  a  üttlc  bunch  of  flies  waitJng  at  the 


SUMMER,  53 

threshold  of  the  gullet  for  a  favourable  opportunity  of 
being  absorbed  into  the  stomach.  I  have  seen  a  May-fly 
crawl  out  of  the  half-opened  mouth  of  a  trout  in  my  basket 

It  IS  not  to  be  wondered  at  that  after  this  debauchery  a 
certain  supineness  intervenes,  and  that  the  trout  He  about 
in  a  depressed  State  of  mind,  such  as  should  always  foUow 
immoderation  of  appetite.  Upon  some  rivers,  indeed,  the 
pick  of  the  trout  fishing  is  over  after  the  May-fly  time, 
while  in  others,  as  in  the  Gloucestershire  Coln,  the  really 
best  fishing  does  not  begin  until  the  trout  have  recovered 
from  their  periodical  feast.  As  the  summer  advances  the 
trout  fisher  enters  into  another  phase  of  his  artistic  sport, 
perhaps  the  most  delicate  of  all.  The  rivers  run  low,  the 
weeds  form  thickets  and  forests  in  the  streams.  The  trout, 
much  whipped  over  during  the  preceding  three  or  four 
months,  have  become  disagreeably  artful,  and  if  they  are 
to  be  caught  at  all  they  must  be  caught  by  guile. 

Guile  in  this  particular  instance  takes  the  shape  of  what 
is  termed  fishing  with  a  dry  fly.  Of  late  years  the  tackle- 
makers  have  arrived  at  the  perfection  of  art  in  manufac- 
turing  what  should  be  to  the  fish  the  most  ravishing  of 
artificial  flies,  whose  upstanding  wings  materially  assist 
the  angler  in  this  very  artful  angling  Operation.  At 
the  same  time,  I  ask  permission  to  believe  that  trout 
fishermen  are  apt  to  ride  the  dry  fly  notion  to  death. 
When  once  some  of  us  get  into  the  habit  of  using  the 
dry  fly,  and  wax  proud  of  our  ability,  we  become  wedded 
to  the  method,  and  in  season  and  out  of  season  adhere 
to  it  At  times  it  is  unquestionably  absolutely  necessary 
to  use  the  dry  fly,  for  the  best  of  all  reasons — the  fish  will 
look  at  no  other.  But  I  have  frequently  seen  experienced 
anglers  persevere  with  their  floating  fancies,  yet  do  nothing, 
when  other  persons  who  were  allowing  their  flies  to  sink 
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and  swim  in  the  usual  way  down  the  stream  wcre  rewardid 
with  trout. 

It  is  always  usefiil,  nevertheless,  to  have  your  supply 
of  dry  fites  at  band,  and  in  casc  of  non-success  io  the 
other  method,  to  put  thcm  up.  But,  I  repeat,  too  much 
is  oftentimes  made  of  the  dry-fly  theory.  Perhaps  tliis 
is  bccause  of  a  consdousness  on  the  part  of  the  anglcr 
that  it  requires  the  acme  of  skill  to  be  successful  with  ii. 
Perhaps,  also,  it  may  be  partly  accounted  for  by  the  said 
angler  being  used  to  waters  where  dry-fly  fishing  in  the 
later  months  of  the  summer  is  a  sine  qua  non. 

There  are  no  more  skilful  trout  anglers  Uian  thosc 
accustomed  to  the  streatns  which  flow  tranquilty  through 
the  Tat  Hampshire  meadows.  The  rivers  contain  beautifui 
fish,  but  they  are  extremely  diflicult  to  takc,  and  the 
Hampshire  man  is  quite  justified  in  his  boast  that  the 
angler  who  can  kill  in  Itchcn  or  Test  need  not  be  ashamcd 
to  cxhibil  his  prowess  anywhcre.  It  requires  a  good  deal 
of  expericncc  to  leam  how,  aftcr  whipping  the  fly  four  of 
five  times  through  the  air,  to  secure  the  requisite  dr^-ness, 
to  dispatch  it  across  underneath  the  further  bank,  ^d 
make  it  alight  so  that  it  shall  float  some  distancc  down 
the  stream  without  being  checked  by  tlie  line. 

The  Situation  necessarily  involves  a  certain  slackness  of 
linc,  and  with  the  fine  tackle  that  must  be  uscd,  the  extra 
skill,  of  which  I  have  just  spoken,  must  be   extended  lo 
the  striking,  eise  a  long  farewell  to  fly  and,  fish.     There  is 
no  doubt  that  a  large  percentage  of  trout  hooked  in  dry- 
fly  fishing  by  defect  at  this  crisis  get  away.      I  know  üf  ^ 
no   more   pleasant  form   of  angling  for   trotrt   on  a  fii»e  ' 
summcr's  evening,  whcn  a  merc  zcphyr  skims  over  the   ^ 
water,  whcn    the    swallows    are    hawking*  low  upon   it, 
and  the  voicc  of  the  comcrakc  is  heard   in  the  uplands. 
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than  to  kneel  warily  amongst  the  flowering  comfrey, 
meadow  sweet,  willow  herb,  and  löosestrife,  and  mark  a 
rising  trout  close  under  the  rank  sedges  fringing  yonder 
bank.  The  artificial  sedge  fly,  with  its  artistic  ribbing, 
though  not  made  expressly  to  float,  is  capital  for  dry-fly  . 
fishing,  and  all  things  being  favourable  there  is  no  more 
telling  way  of  adding  to  the  Contents  of  your  basket  than 
by  finishing  up  a  day's  fishing  in  laying  siege  to  that  fish 
tili  he  capitulates. 

Then  in  August  the  red  and  black  ant  come  in,  and  all 
through  the  summer  three  specific  flies  should  never  be 
out  of  the  angler's  book,  to  wit  the  Wickham,  Hoflands, 
and  the  Francis  Francis  Fancies.  During  the  past  season 
I  was  introduced  by  my  friend  Mr.  Marston  to  a  new  fly, 
new  at  least  to  me,  the  wings  of  which  are  made  of  pike 
scales.  It  is  manufactured  by  McNee  of  Pitlochrie,  and 
I  have  found  it  answer,  and  seen  it  answer,  when  the  trout 
allowed  every  other  kind  of  fly  to  pass  by  unheeded.  The 
theory  is  that  the  pike  scale,  when  it  becomes  wet,  has  the 
unctuous  appearance  of  a  gelatinous  wing,  and  it  may  be 
so.  At  any  rate,  on  streams  as  opposite  in  their  character 
as  the  Chatsworth  Derwent,  the  Little  Stour  in  Kent,  and 
the  Lambourne  in  Berkshire,  I  have  reason  to  be  thankful 
that  this  adäition  to  our  list  of  flies  was  made  known  to 
me.     It  is  certainly  worth  a  trial. 

Loch  fishing  is  a  fashionable  and  essential  item  of  the 
general  summer  programme,  and  on  Loch  Leven  the  club 
competitions  for  which  the  lake  is  celebrated  are  decided. 
It  is  truly  astonishing  that  the  trout  in  this  lake  show  no 
signs  of  diminution,  for  although  careful  restocking  is 
attended  to,  there  is  no  more  thoroughly  thrashed  water 
in  Scotland.;  and  amongst  the  gentlemen  who  make  such 
pleasant  parties  in  the  boats  you  generally  find  one  who 
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has  never  handled  rod  before.  and  whose  flies  do  not  fall 
like  the  traditional  thistledown  upon  the  water.  Yet  tlie 
Sport,  if  not  what  it  was  whcn  an  angler  was  disgusted 
if  he  came  ashore  at  Kinross  without  his  twenty  or  thirty 
pounds  of  fish,  is  maintained  above  an  ordinary  level.  In 
the  year  before  last,  I  can  recall  one  day  in  May,  whcn 
seventeen  boats  were  on  the  lake — a  füll  complement. 
The  wind  and  water  were  favourable,  and  the  boats  finished 
in  the  evening  with  212  trout,  weighing  213  Ibs.  The 
Loch  Leven  trout  always  secm  to  average  one  pound ; 
and  as  I  have  watchcd  anglers  from  Edinbui^h,  Dundec, 
Glasgow,  Stirling,  Pertli,  Kirkcaldy,  and  Dunfermline,  I 
have  often  thought  that  their  tackle  is  unnecessarily 
coarse.  No  doubt  they  know  their  own  business  best 
They  get  finc  sport  certainly. 

Different  from  Lcven  are  the  lochs  away  in  the  unbeaten 
districts  of  the  Highlands.  There  is  the  small  lakc 
swarniing  with  yeüow  trout  of  three  to  the  pound  (gante 
littlc  fellows  to  angle  for  on  a  summer  day),  and  there  b 
the  larger  loch  in  which  the  pike  keep  down  the  small 
fish,  so  that  the  angler  will  get  none  under  two  pounds. 
The  brown  trout  attain  a  heavy  size — five,  six,  and  seven 
pounds — in  these  waters,  and,  unlike  the  ferox,  they  will 
take  a  large  fly  with  gusto.  Spinning  with  a  phantom 
niinnow  of  medium  size,  when  the  natural  bait  cannot  bc 
procured,  is  useful  for  all  these  large  trout,  and  for  salmon. 
In  the  streams  the  summer  Warrants  the  use  of  Stcwart's 
tackle,  a  most  telling  method,  which  one  may  alroosi 
describe  as  fly-fishing  with  worm.  I  have  seen  Et  applied 
by  southemers  in  southem  waters  with  surprising  results 
in  perch  and  chub  fishing. 
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CHAPTER  IV. 

AUTUMN. 

There  IS  a  charm  in  the  English  autumn  to  which  the 
angler  ought  to  be  peculiarly  sensible.  The  late  Coming 
salmon  and  sea-trout  fishingf,  wind  and  weather  permitting, 
is  the  best  of  the  year,  since  it  is  not,  in  the  natural  order 
of  things,  interfered  with  by  the  turbulent  floods  which 
follow  the  melting  of  the  snow,  nor  reduced  by  the  netters, 
nor  ruined  by  the  low,  bright  waters  of  the  summer  weeks. 
Autumn  is  more  often  reliable,  I  have  noticed,  as  to 
weather  than  other  seasons,  though  there  was  a  miserable 
exception  to  the  rule  in  1882.  When  the  elements  are 
favourable,  the  water  is  in  excellent  condition  for  the 
Scotch,  Irish,  English  and  Welsh  streams  visited  by  the 
migratory  salmon. 

The  days,  which  rapidly  close  in  long  before  the  swallows 
depart  or  the  leaves  fall,  are  all  too  short,  however,  for 
such  out-of-door  sports  as  angling,  because  the  fish  have 
now  no  inclination  to  move  freely  until  the  forenoon  is 
well  advanced.  Against  this  drawback  must  be  written 
the  exquisite  tints  of  the  trees,  and  the  bracing  air,  in 
which  the  more  active  exercises  of  angling  may  be  con- 
ducted  in  comfort  For  spinning  or  trolling,  for  wielding 
the  big  greenheart,  the  double-handed  hickory,  or  the  split 
cane  single-hander,  there  are  no  better  months  than  Sep- 
tember and  October;  and  as  to  landscape,  I  am  one  of 
those  who  love  spring,  revel  in  summer,  but  adore  autumn. 
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with  its  com  and  ^vine  and  oil,  its  golden  plenty  emphasiscd 
by  a  framework  of  gentle  decay. 

The  salmon  fishcr  has  secn  the  brown  hilla  brighten 
with  green,  and  blaze  iiito  the  regal  purpie  of  thc  hcathcr, 
and  now  the  rowan  tree  hangs  out  its  scarlet  lamps, 
and  the  firs  assume  a  deeper  hue.  The  trout  fisher 
in  the  bright  May  days  was  gladdened  by  the  fragrant 
hawthom,  and  noticcd  how  strong  the  briony  claspcd 
the  hedgerow.  He  saw  the  blossoms  of  the  wild  guclder 
rose  shaken  to  earth  by  the  lightest  summcr  shower, 
and  the  true  wild  rose  in  füll  bearing.  Thcir  beirics 
now  gleam  black  and  red,  those  of  the  gucldcr  rose 
ctustered  like  drops  of  blood,  while  its  loaves  ,irc  vcincd 
with  every  colour  of  the  rainbow.  The  village  childrcn. 
who  months  back  stood  shyly  by  to  watch  thc  landing 
of  the  two-pounder  that  had  taken  the  Red  Spinner  in  thc 
smooth  stream  above  thc  ford,  had  sprigs  of  iinmaturc 
travellcrs'joy  round  thcir  hats,  and  their  hands  wcre  füll 
of  cowslip,  ragged  robbin,  and  lady  smocks.  Their  faces 
are  smeared  with  blackberry  stain,  and  thcir  pinaforcs 
turncd  into  rcccptaclcs  for  hazel  nuts,  as  thcy  wondcr 
why,  on  that  latc  September  evening,  you  cast  your  fly  so 
many  times  througli  thc  air  before  allowing  it  to  touch 
the  watcr,  Thc  punt  fishcr  moorcd  in  thc  Thamcs  abovc 
Maidcnhcad,  has,  in  Bisham,  and  incomparable  Clivcden. 
a  mixture  of  colours  upon  the  denscly  woodcd  hillsidcs 
such  as  mortal  hand  could  ncvor  Compound. 

Thc  sca-trout  fishcr  is  in  his  glory  in  the  autumn.  That 
last  run  up  of  thc  fish  is  gencrally  thc  briskest,  and 
thc  sca-trout  anglcr  has  thereforc  the  privilege  of  leaving 
off  for  thc  season  without  the  consciousness  that  it  was 
cniivcuicnt  to  mukc  a  virtuc  of  neccssity.  So  long  as  the 
Sn/iiio   tiulla  is  iu  thc  river,   you  do  not  wear  out   your 
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welcome.  This  fish  gives  super-cxcellent  sport.  Your 
equipment  is  heavier  than  that  used  for  brown  trout,  and 
Hghter  than  salmon  gear.  A  well-balanced  double-handed 
rod  that  will  answer  also  for  grils  is  the  weapon,  and  there 
is  no  need  whatever  for  the  coarse  gut  footline  which 
in  both  Scotland  and  Ireland  the  native  anglers  deem 
essential.  The  gut  must  be  of  the  purest  quality,  but 
medium  size  is  ample.  The  difficulty  here  is  to  obtain 
flies  that  are  tied  upon  gut  to  correspond,  and  this  is  a 
difficulty  which  causes  annoyance  to  all  classes  of 
anglers.  It  is  a  forcible  argument  in  favour  of  the 
new  fashion  of  eyed  flies  for  every  description  of  fly 
fishing.  The  sea-trout  is  found  in  most  salmon  rivers,  of 
course,  and  in  the  lakes,  but  his  chief  recommendation 
to  me  is  that  he  runs  up  small  strcams,  which  but  for  him 
would  never  be  visited  by  any  of  the  silvery  visitors. 

There  is  in  my  mind's  eye  at  the  present  a  narrov7  rivcr, 
if  I  may  so  term  it,  which  has  rio  name  upon  the  map. 
Within  a  hundred  yards  of  the  sea  I  could  leap  across  it  in 
two  places.  You  can  reach  its  infant  stage  by  tramping  a 
couple  of  miles  up  the  moor  through  a  heathery  bog,  and 
foUow  it  down  through,  at  first,  a  series  of  rough,  rocky  Icaps, 
next  through  a  sequestercd  glen,  and  finally  through  a 
descending  mile  of  turning  and  twisting.  This  streamlct, 
up  to  the  heaped-up  rocklets,  is  a  succession  of  pools  and 
streams,  alternating  with  perfcctly  duU  water.  In  the 
autumn  the  sea-trout  swarm  in  every  one  of  them,  though 
they  do  not  reach  the  maximum  size.  In  the  next  river 
on  the  same  coast,  and  not  twenty  miles  distant,  five-pound 
fish  are  not  rare,  but  in  my  nameless  stream  you  crcate  a 
Sensation  at  the  village  post-office — which  is  the  Rialto  of 
that  Highland  Community — if  you  kill  one  of  three  pounds. 
Two  pounds  seems   to  be  an  average,  and  may  I  never 
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meet  with  worse  sport  than  a  couple  of  dozen  sea-trout 
in  such  condition  and  of  such  dimensions,  fairly  caught 
with  the  fly. 

The  sea-trout  fights  in  a  manner  of  his  own,  His 
first  dashes  are  as  fierce  as  those  of  the  Thames  trout,  but 
(for  his  size)  he  keeps  the  game  up  longer,  and  has  some 
special  gift  at  leaping  out  of  the  water.  It  was  not  until 
I  had  caught  a  few  sea-trout  that  I  comprehended  how  it 
could  be  possible  for  a  man,  \vho  had  the  instincts  of  a 
truc  sportsman,  to  trcat  with  contempt  all  fresh-water  fish 
but  sea-going  Salmonidas,  Numbers  of  Scotch  anglers 
dcem  even  brown  trout  unworthy  of  notice,  and  they  arc 
gencraily  men  who  have  been  fortunate  cnough  to  be  ablc 
to  fish  for  sea-trout,  and  on  privilcged  occasions  a  salmon, 
in  their  younger  days.  The  sea-trout  soon  steals  into 
your  affections.  He  is  so  elegant  in  shapc,  so  füll  of  health 
and  lifo,  so  active  in  his  movements.  so  plucky  in  resisting 
the  doom  to  which  the  anglcr  (who  loves  him  so  much) 
consrgns  him — a  justifiable  doom,  nevertheless.  for  the 
sea-trout  is  a  fish  that  will  not  disgrace  any  table. 

The  Wclsh  sewin  is  nothing  Üke  so  reliable  as  a  sport- 
yielder  as  the  irutta,  \i,  indeed,  what  you  are  assured  is  a 
sewin  should  happen  to  be  the  bull-troul,  as  in  the  majorily 
of  instances  it  will  prove  to  be.  He  is  not  a  ravenous  riser 
at  the  fly,  though  in  this  respect  he  is  more  charitable  in 
his  actioRs  than  the  great  lake  trout  of  Ireland  and  Scot- 
land.  The  Coquet  is  the  British  stream  most  frequentcd 
by  Salmo  eriox,  and  the  lusty  fish  run  to  ten  or  twelve 
pounds,  and  somctimes  to  sixtccn  or  eighteen  pouods. 
You  rarely  bag  them  so  large  in  the  south  Welsh  streama. 
and  in  fly-fishing  two  and  three  pound  fish  are  as  much  as 
you  can  expcct.  More  than  half  of  the  fish  called  sen-ln  by 
Welsh  anglers  are  Salmo  trutta,  to  whosc  hcalthy  appetitcs 
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flies  never  come  amiss.  But  the  smaller  bull-trout  come 
sometimes  liberally  to  the  fly-fisher  of  Wales,  whose 
best  flies  are  our  old  friend  the  March  brown,  locally 
known  as  the  Cob,  the  Bittern,  and  the  Coch-y-bondu,  all 
tied  large.  You  cast  down  and  work  your  lines  as  with 
sea-trout  and  salmon. 

The  ancient  legend  by  which  we  are  assured  that  our 
forefathers  believed  that  the  grayling  was  introduced  into 
this  country  by  the  monks,  seems  by  modern  authorities  to 
be  somewhat  discredited.  Let  us  hope  this  scepticism  does 
not  arise  from  a  mean  spirit  of  sectarian  animosity,  from  a 
desire,  in  point  of  fact,  to  rob  the  reverend  fathers  of  the 
credit  that  attaches  to  a  work  so  undoubtedly  meritorious. 

Whether  the  fish  be  indigenous  or  not,  after  all,  matters 
very  little.  We  may  be  thankful  that  they  abound.  They 
are  such  a  blessing  to  the  angler,  that  I  believe  there 
would  be  little  difficulty  in  raising  a  marble  monument 
to  the  man  who  could  be  proved  to  have  introduced  the 
grayling  into  English  waters,  for  the  fish  is,  in  truth,  en- 
titled  to  most  aflectionate  regard.  When  trout-fishing  is 
done  with,  grayling-fishing  is  within  a  month  of  its  zenith, 
and  right  away  through  December,  January,  and  February, 
in  the  middle  hours  of  the  day,  when  the  sun  shines, 
though  the  ground  be  hard  with  frost,  and  the  snow  glistens 
upon  branch  and  bank  (so  long  as  there  is  no  snow  broth  in 
the  water),  the  grayling  will  rise  steadily  at  the  fly.  The 
streams  of  Herefordshire  I  have  already  referred  to  as  great 
in  Stores  of  grayling,  and  the  Hampshire  waters  are  almost 
as  good ;  in  the  opinion,  perhaps,  of  the  Hampshire  fisher- 
men  themselves,  better.  Yorkshire,  again,  has  plenty  of 
grayling  streams,  the  chief  of  which  is  the  Wharfe.  Al- 
though  the  fishing  within  a  mile  either  way  of  Bolton 
Abbey  is   scarcely  worth  a  trial   now,  below  the  Duke*s 
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waters,  and,  agai»,  a   few  miles  above  Bolton  Abbgy,  the 
sport  is  good. 

VVe  will,  for  a  moment,  take  the  Bolton  Abbcy  watcr  as 
a  general  type  of  the  river  in  which  grayUng  will  thrive. 
Towards  the  cnd  of  October  the  yellow  and  brown  Icaves  are 
beginning  to  scatter  beforc  the  blast,  and  their  presence  in 
tlie  stream  is  sometimes  altnost  as  much  a  nuisance  to  the 
angler  as  the  disgusting  little  midgelet,  not  inaptly  callod 
■■  the  angler's  curse,"  is  in  summer  timc  to  tlie  trout  ßsher. 
The  fall  of  the  leaf  and  activity  amongst  grayling  men  are 
synonymous.  At  the  wider  end  of  our  limit,  we  begin  with 
a  long  Stretch  of  shallow  water  rippling  at  the  uniform  deplh 
of  a  foot  over  ambcr-coloured  pcbbles  and  gravcis,  Hcre 
you  would  naturally  cxpect  to  take  trout  in  the  early  part 
of  the  year ;  but  you  would  waste  your  üme  in  whipping 
for  grayling.  Wait  until  you  pass  tlirough  into  the  next 
field ;  thfire  yöU  will  find  that  the  river  talces  a  suddcn 
swervc  to  the  right,  flowing  deep  at  the  bottom  of  tlic 
woods  opposite,  and  washing  up  at  your  fect,  as  you  stand 
by  the  brink  on  your  own  side,  from  a  shelf  which  gradualEy 
slopes  to  the  deepest  part  At  the  Upper  end  of  the  cur«, 
thcre  is  something  in  the  nature  of  a  fall,  caused  by  large 
blocks  of  boulder,  and  in  the  very  eye  of  the  sharp  strcani 
formcd  by  them,  you  may  make  ccrtain  of  a  rise.  Also  in 
the  smooth  gliding  water,  five  or  six  fect  deep,  üiough  it 
may  be  in  tlie  bend  of  the  curve,  you  should,  with  red 
tag,  or  a  tiny  floating  dun,  or  one  of  thosc  queer  Jittl« 
Spiders  in  fashion  in  the  district,  pick  out  your  pouad 
grayling ;  while  at  the  tail  of  the  strcani  wherc  it  escapcs 
in  an  oily  fashion  from  the  dcpth  of  the  pool  Is  anothcr 
fdvourite  haunt. 

In  Dovedalc,  again,  is  a  noted  grayling  watcr,  to  which 
dinciplcs  of  Walton  and  Cotton  devote  loyal  ptlgrirnjigcs. 
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The  Derbyshire  streams  I  must  needs  once  more  mention, 
for  it  IS  a  boon  indeed  to  the  English  angler  at  large,  that 
proprietors,  like  the  Duke  of  Devonshire,  allow  the  public, 
under  reasonable  regulations,  to  fish  them.  One  of  the 
cross-purposes  so  often  experienced  by  the  angler  arises 
from  these  rivers,  which  contain  both  trout  and  grayling. 
How  frequently  it  occurs  in  all  grayling  streams,  that 
while  you  are  fishing  for  trout  in  the  summer,  you  hook 
grayling,  whereas  when  the  trout  are  black  and  foul,  and 
you  are  trying  diligently  for  grayling,  the  unseasonable 
fish  will  make  gratuitous  onslaughts  upon  your  fly ! 

The  grayling  is  not  given  to  leaping  out  of  the  water, 
but  he  makes  amends  whenever  you  bring  him  to  the 
surface,  by  floundering  about  in  a  position  more  dan- 
gerous  in  a  tender-mouthed  fish  than  leaping ;  so  that 
unless  you  are  careful,  the  grayling,  by  the  free  exercisc 
of  that  large  and  beautifully  tinted  dorsal-fin,  will  con- 
trive  to  escape  at  the  very  moment  when  you  have  made 
sure  of  him.  There  are  waters  in  which  you  may  fish 
for  trout  with  medium-sized  casts,  but  this  will  not  do 
for  grayling.  The  very  finest  tackle  is  required  for 
them.  As,  however,  they  often  lie  deep,  and  make  nothing 
of  darting  straight  upwards  three  or  four  feet  to  take  the 
fly  that  is  floating  down  above  them,  the  grayling  fisher 
is  not  required  to  crouch  upon  all-fours,  or  kneel  by  the 
river  side  as  in  summer-trouting. 

There  is  a  dispute,  which  is  not  of  much  importance, 
amongst  some  grayling-anglers,  as  to  what  this  dainty 
fish  smells  like.  Some  swear  by  thyme,  from  which  the 
fish  receives  the  name  of  Sabno  t/iymallus,  whilst  others 
have  a  notion  that  cucumber  would  be  nearer  the  mark  ; 
and  there  is  a  fish  in  Australasia  which  is  as  often 
called    the    cucumber    fish    as    the    Australian    grayling. 
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An  English  grayling  of  about  i^  Ibs.  weight  is  as  lund- 
some  in  his  own  peculiar  slyle  of  beauty  as  thc  traut. 
Tor  if  he  tack  the  crimson  'spols  and  golden  bumrshiiient, 
he  has  a  fine  admixture  of  blue  and  sÜver,  while  his  shape 
is  faultless. 

There  is  another  kind  of  fly-fishing  to  be  followed  during 
September  and  October,  of  which  I  for  one  am  extremely 
fond,  albeit  it  has  a  somewhat  unpretentious  object,  bcing 
dirccted  to  nothing  more  important  than  the  common  dace, 
The  dace  is  really  one  of  cur  surface  fecders.  He  may  be 
found  during  the  Winter  time  in  deep  water,  keeping 
Company  with  the  roach,  and  he  congregates  in  forcc  in 
deep  mill-tails  and  weir-pools,  where  he  will  lake  the 
smail  red  worm  or  the  gentle  with  very  much  the  boldness 
oftheperch.  In  Auturan,  however,  the  dace  still  lingersupon 
the  shallows,  and  rises  well  at  almost  any  small  fly.  Taltc 
two  examples  of  dace-fishing  in  the  autumn.  The  first  was 
in  the  Thanies,  above  Richmond  Bridge.  All  the  shallows. 
frora  Twickenham  downwards,  have  a  well  dcserved  rcputc 
for  fly-fishing  for  dace,  and  the  Thames-side  urdÜDS, 
with  willow-wands,  lengths  of  whipcord,  and  anything  in 
the  shape  of  a  fly  which  they  can  bcg  or  borrow,  make 
nice  liltle  strings  of  fish,  ninning  to  about  sevcn  or  cighl 
inches  in  length.  A  sunshiny  day,  with  a  soft  ripple,  is 
the  best  for  this  sport,  and  one  might  pass  away  four  or 
hve  hours  in  worse  amusement  than  wading  intu  the 
Thames  opposite  Ham  Lane,  and  whipping  down  upon  ihc 
shallows  with  the  fancy  black  and  red  flies  nianufacturcd 
for  the  purposc,  their  speciality  being  liny  strips  of  wash- 
leathcr,  in  place  of  taiL  There  is  a  continual  proccssion  of 
plcasure-boats  up  this  gay  reach  of  the  Thames,  and  the 
familiär  fcatures  of  Richmond  Hill  are  an  elevated  back- 
ground  to  the  picturc  which  the  dow-nward  moving  anglcr 
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looks  upon.  It  IS  useless  fishing  for  dace  in  the  Thames, 
except  at  particular  times  of  the  tide,  and  the  regulär  plan 
is  to  begin  when  the  tide  is  at  half-ebb,  and  leave  off 
when  the  flood  makes.  A  working-man  angler,  who  was 
Standing  a  few  yards  above  me,  on  the  last  occasion  I 
indulged  in  this  amusement,  whipped  out,  with  very  in- 
different tackle,  his  four  dozen  of  fish,  and  I  myself,  had 
something  over  three  dozen  of  the  silvery  little  fellows  in 
Tay  basket. 

A  seven-inch,  however,  or  even  a  nine-inch  dace  (and 
you  will  seldom  get  larger  specimens  while  fly-fishing  on 
the  Thames  shallows)  is  very  indifferent  game  as  compared 
with  the  really  good-looking  and  gamesome  fish  of  the 
same  species  which  are  to  be  had  in  the  Colne  and  in  the 
Lea.  On  the  second  occasion  to  which  I  have  referred,  I 
was  taken  by  a  gentleman  to  a  choice  club  water  on  the 
Lea,  between  Hertford  and  Ware.  A  mill  pool  was  pointed 
out  to  me  as  füll  of  dace.  The  mill  was  silent,  and  there 
was  no  stream  from  the  pool ;  but  a  light  breeze  tickled  its 
surface,  and  the  sun  was  shining  in  a  cloudless  sky.  The 
sides  of  the  mill  pool  were  solid  masonry,  and  the  pool 
terminated  in  a  somewhat  sudden  shelf.  The  stream 
thenceforward,  for  some  hundred  yards,  was  of  the  shal- 
lowest  description.  One  does  not  often  get  the  oppor- 
tunity  of  fly-fishing  from  a  seat,  but  I  was  in  an  indolent 
humour  on  this  particular  morning,  and  sat  me  down  on 
the  edge  of  the  wall,  with  my  feet  dangling  over  the 
stream,  some  lo  yards  below  the  tail  of  the  pool.  The 
fish,  for  an  hour  or  so,  were  perfectly  ravenous,  and  gave 
me  much  entertainment  There  were  very  few  dace 
under  J  Ib.,  and  fat  lively  white  fellows  of  that  kind  upon 
a  drawn-gut  cast,  and  with  the  smallest  trout-rod  that 
is  made,   will   treat  you  to  no  indifferent  sport.    Within 
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a  Short  Space  of  tinie  I  contrived  to  get  from  the  ptxil, 
orfrom  the  two-inch  shallows  down  stream,  nine  and  a  half 
brace  of  specimeii  dace.  which,  with  the  addition  of  a  few 
others  contributed  by  my  friend,  niade  the  total  iveight 
neariy  lo  Ibs. 

We  have  glanced  at  the  grand  salmon  rivers  and  the 
swift  trout  streanis,  and  at  the  moro  sluggish  rivers  by 
which  the  gencral  angler  watchcs  his  travelüng  float,  er 
keeps  the  tightened  leger  line  well  in  hand.  Lakes  and 
ponds,  amidst  the  "  tall  ancestral  trees "  of  country 
domains,  have  not  been  forgotten.  But  autumn  reminds 
me  of  yet  anothcr  haunt  of  the  English  angler.  It  is  the 
millpool,  within  the  upper  wall  of  which  the  watcnvhccl 
drippingly  revolves.  grinding  the  corn  of  the  millcr  and  his 
mcn.  Not  less  dear  to  the  angler  than  the  poet  and  artist 
is  the  English  mill.  Above  the  mili  head  there  is  often  a 
quiet   reach,   permanently   tenanted   by   pike   and   perch. 

From  the  pool  niiscellaneous  bags  arc  extracted.  The 
live  bait  works  on  its  own  accord  on  the  other  side  undcr 
the  gracefui  willows,  while  the  angler,  with  his  ordinary  rod, 
linc,  and  float,  angles  promiscuously.  Out  of  such  a  mill- 
pool I  have  seen,  lylng  in  one  heap  upon  the  grass  bchind 
some  old  woodwork  upon  which  the  angler  sat,  a  reprcsenta- 
tive  sample  of  many  British  fresh-water  fishes,  and  as  thcy 
were  caught  on  an  October  day,  they  wcrc  all,  with  one 
exception,  in  their  healthiest  hues  and  forms,  The  bcap 
comprised  a  7  Ib.  pike,  four  or  fivc  burly  perch,  a  brown 
and  a  white  brcam,  severa!  roacli  and  dacc,  one  gudgcoa, 
four  minnons,  and  a  small  barbel.  The  exception  indicalcd 
was  an  indiscrcct  trout,  which  had  taken  a  gudgcon  on  the 
live-bait  apparatus,  and  since  the  hook  uscd  was  the  gotgc 
affair  that  is  threddled  undcr  the  skin  of  the  sidc,  the  caM 
was  hopcless,  and  the  kindly  niiller,  on  bcing  appealed  lo. 
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decided  that  the   fish   should   not  be   returned  to  die  a 
painful  death. 

The  autumnal  general-fishing  of  the  rivers  produces,  as  a 
rule,  largef  fish  than  are  taken  in  the  summen  The  weeds 
soon  begin  to  rot  after  Michaelmas,  and  most  of  the  coarse 
fish  betake  themselves,  without  more  ado,  to  their  winter 
quarters  in  the  deeps.  The  prettiest  hour's  roach  fishing 
I  ever  saw  was  on  a  September  evening,  on  retuming  from 
whipping  a  ford  where  the  large  dace  were  in  the  habit  of 
congregating.  Above  one  of  those  small  noisy  weirs  which 
are  laid  across  our  lesser  rivers,  there  meandered  through 
the  meadow  some  2CX)  yards  of  even  current,  still  but  deep. 
There  were  three  rustic  seats  stationed  upon  the  bank,  for 
the  convenience  of  the  members  of  the  club  who  rented  the 
fishery.  Upon  one  of  these  sat  a  veteran  angler,  who  had 
had  his  share  of  the  more  energetic  descriptions  of  sport 
for  half  a  Century,  and  who  was  now  content  with  the 
tranquil  amusement  of  roach  fishing.  He  thoroughly 
understood  the  art,  and  would  have  deemed  that  the  roach 
were  insulted  if  angled  for  with  other  than  a  tight  hair  line 
and  a  long  bamboo  rod.  His  process  was  troublesome, 
but  remunerative.  At  every  swim  he  enveloped  his  paste 
bait  with  a  thin  wrapping  of  the  bran  composition  with 
which  he  had  been  ground-baiting,  and  it  was  a  liberal 
education  to  watch  his  fortunes.  The  float,  shotted  down 
to  a  quarter  of  an  inch  of  the  surface,  to  my  eye  indicated 
no  bite,  but  invariably,  when  the  end  of  the  swim*  had  been 
reached,  within  a  foot  or  so,  my  good  friend  was  somehow 
playing  a  fish,  foUowing  it  hither  and  thither  under  the 
point  of  his  rod.  The  20-foot  bamboo  was  unshipped 
after  the  orthodox  Lea  style,  reducing  its  length,  and  the 
angler  netted  his  fish  without  a  splash  or  alarming  move- 
ment 
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The  essence  of  roach  fishing,  under  these  circumstances, 
is  to  be  quiet,  and  so  well  did  this  successful  angler  comply 
with  the  requirement,  that  a  prctty  brown  water-rat  oppo- 
site  went  on  diving  for,  and  returning  to  land  with,  some 
kind  of  ribbon  wecd,  and  audibly  munching  it  on  the 
balcony  of  his  sandy  abode  in  the  bank.  In  less  than 
three-quarters  of  an  hour  I  witncssed.  by  this  clever 
tight-line  fishing,  the  taking  of  ten  roach,  of  which  ihc 
largest  was  nearly  a  pound  and  a  half,  and  the  smallesl 
three-quarters  of  a  pound.  I  enjoycd  the  watching.  I 
am  sure,  as  much  as  the  veteran  enjoyed  the  catching. 
As  an  iüustration  of  the  precarious  naturc  of  roach 
fishing,  it  is  incumbent  lipon  me  to  add  that  the  wholc 
of  the  moming  and  afternoon,  to  that  evening  hour 
when  the  mellow  sun  was  setting  over  the  church  spire 
and  its  adjacent  rookeiy,  had  yiclded  only  half>a>doi:cn 
stnall  fish. 
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When  the  salmon,  by  legislative  enactment,  are  hunted  no 
more  by  net  or  by  röd,  but  are  allowed  to  perform  their 
spawning  Operations  in  peace  and  security ;  when  the 
trout  are  also  left  undisturbed,  to  increase  and  multiply, 
and  get  into  condition  by  the  time  that  spring  returns 
again,  there  is  still  a  good  deal  worth  having  left  for  the 
English  angler.  Fair-weather  fishermen  will  put  away 
their  rods  and  console  themselves  during  the  short  winter 
days,  and  long  winter  nights,  by  their  firesides  ;  but  there 
will  be  in  town  and  country  a  decided  majority  of  enthusi- 
astic  English  anglers,  who  will  brave  the  frost,  snow,  rain, 
and  fog,  and  never  abandon,  until  compelled  to  do  so,  their 
raids  upon  the  fish  that  are  in  season. 

As  in  treating  of  the  Salmonidae  I  have  placed  the 
Salmo  salar  at  the  head  of  the  list,  so  in  a  concluding 
chapter  upon  winter  angling,  I  cannot  do  less  than  give 
prominence  to  the  pike. 

The  ^umanitarian  question  of  angling,  I  may  confess, 
without  apology,  never  troubles  me,  and  there  will  be  time 
enough  to  meet  it  and  deal  with  it,  or  shirk  it,  when,  should 
the  Pigeon  Shooting  Bill  become  law,  consequcntial  attempts 
are  made  to  interfere  in  other  directions.  During  the 
debate  in  Parliament  upon  that  remarkable  measure,  it 
may  be  remembered  that  refcrences  were  made  to  the 
pastime  of  angling.     Until  actually  forced  to  defend  them- 
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selves,  I  shouid  recommend  anglers  to  hold  their  tongues 
upon  the  subject.  It  is  very  plausible  to  ai^e,  as  many 
do.  that  it  is  vouchsafed  to  fishes  to  enjoy  3  minimum  of 
pain ;  and  there  are  some  who  are  so  convinced  of  this 
great  gift  to  the  finny  race,  that  they  have  at  last  apparently 
persuaded  themselves  that  fish  rather  like  the  Sensation  of 
beitig  hooked  and  played  than  othenvise.  It  may  be  so. 
With  regard  to  the  pike  I  do  not,  howevcr,  hesitate  to 
declare  that  I  have  no  bowels  of  mercy  for  him.  Last 
year  I  read  a  singularly  interesling  book  by  a  lady,  who 
described  her  travels  by  feil  and  fiord  in  Iccland.  The 
authoress  was  a  confessed  fly-fisherwoman.  and  she,  as 
might  be  expected  from  onc  of  the  tender-hcarted  sex, 
scemed  to  be  a  little  troubled  in  mind  upon  the  question  of 
cruelty.  One  argument  of  hers  Struck  nie  as  being  so 
apposite,  that  I  entered  it  in  my  note-book,  and,  in 
beginning  this  chapter,  which  b  virtually  one  upon  pike 
fishing,  I  will  take  the  liberty  to  quote  it : — 

"  Fish  are  outside  our  circle  allogether,  and  we  may  have  the 
fiirther  satisfaction  of  thioking  that  though  they  seem  to  live 
particularly  careless,  jelly  lives,  they  all  end  in  being  caten,  either 
by  US  or  by  each  olher.  unless  they  meet  with  great  ill-luck,  such 
as  chemical  wasle  in  rivers,  and  are  poisoned.  Now,  for  cvct)' 
big  fish  we  kill,  and  it  is  these  we  aim  at,  a  number  of  mcfTy  liltle 
fishes  have  longer  lives  ;  so  we  anglers  are  really  bcnevolenl 
instltutions  from  a  purely  fishy  point  of  view.  Real  fish,  loo,  m 
distinguished  from  whales  and  seals,  have  no  attachment  to  esch 
other — they  are  only  rivals.  Witness  the  fighting  for  baii  in  a 
shoal ;  witness  the  withered  old  carp  wrestling  wiih  each  other  in 
ancient  palace  waiers,  Therefore,  in  catching  a  fish  you  makc 
no  home  desolate,  you  bereave  uo  fond  creature  of  a  friend. 
Cool,  calm,  and  selfish,  the  fish  goes  on  his  gliticring  way  like  a 
regulär  man  of  ihe  world  ;  he  misses  nobody  oul  of  his  waief 
home,  and,  when  he  ends  an  easy  )ife  by  an  casy  death,  nobodf 
misses  him." 
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The  character  of  the  fresh-water  shark  is  especially 
exemplified  in  the  closing  sentence  of  the  extract,  and  the 
authoress  might  have  gone  further  and  described  Esox 
lucius  as  a  systematic  and  professional  marauder.  He 
respects  not  his  own  kith  and  kin  ;  he  prowls  up  and  down, 
seeking  what  he  may  devour ;  and  he  has  no  claim  upon 
our  consideration  except  as  a  furnisher  of  sport  There 
are  few  waters  that  are  exclusively  devoted  to  the  breeding 
and  preservation  of  pike,  and,  in  the  majority  of  rivers 
and  lakes  with  which  I  am  acquainted,  where  they  are 
to  be  found,  keeping  down  these  creatures  is  a  general 
good. 

Spinningis  in  pike-fishing  what  the  use  of  the  artificial  fly 
is  with  salmon,  trout,  and  grayling ;  it  is  the  most  artistic 
branch  of  the  sport.  Pike  fishers  in  one  respect  re- 
semble  their  brethren  of  the  salmon  rod,  for  they  are  con- 
tinually  inventing  new  fancies,  laying  down  new  theories, 
trying  new  experiments,  and  dogmatising  upon  them  all 
with  a  profundity  of  faith  that  in  these  sceptical  days  is 
most  refreshing  to  witness.  Artificial  baits  have  been 
invented  without  end,  and  for  each  and  all  there  is  some- 
thing  to  be  said.  I  shall  not  venture  to  discuss  them,  but 
I  may  remark  in  passing,  that  artificial  baits,  from  the 
oldest  to  the  newest,   are  very  useful  to  the  pike  angler. 

There  are  times  when  it  is  impossible  to  procure  the 
natural  food  of  the  fish,  and  there  are  times,  as  every 
angler  knows,  when  a  spoon-bait  or  artificial  dace  or 
gudgeon,  or  one  of  those  beautifully  finished  imitations  of 
fish  in  brass,  silver,  and  other  less  solid  compositions, 
answer  better  than  anything  eise.  But,  when  the  natural 
baits  are  to  be  obtained,  let  the  angler  give  them  a  fair 
trial  before  he  takes  out  his  artificial  bait-case.  I  will 
illustrate,  to  the  best  of  my  ability,  the  principal  methods 
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of  pike-angling  by  casual  recoUections  which  it  is  pleasant 
for  me  to  recall. 

The  ürst  scene  is  a  lake  in  one  of  those  old  English 
cstates  which  have  been  in  the  possession  of  one  family 
for  generations.  As  I  wait  for  the  keeper  to  open  tbe 
doors  of  the  boat-house  and  bring  out  the  little  ßshing- 
boat  from  which  I  am  to  operate,  I  can  descry  over  the 
trec-tops  the  turrcts  of  a  castle  of  modern  buJId,  and 
behind  nie,  peeping  through  the  leafless  branches  of  anothcr 
plantation,  I  can  see,  beyond  a  group  of  noble  cedars,  the 
ivy-covered  ruins  of  a  building  in  which  Sir  Walter  Raleigh 
spcnt  a  portion  of  his  time,  and  which  was  made  short 
work  of  by  Cromwcll,  who  placed  his  cannon  upon  the  hill 
yonder,  at  the  bottom  of  which  is  the  deer  fence.  In  ihe 
home  park  a  choice  herd  of  Jersey  cattle  are  grazing,  and  as 
1  put  my  pike  ftshing-tackle  together,  I  notice  the  Squirc, 
an  octogenarian  within  a  month  or  two,  drive  down  the 
chestnul  avcnuc  with  his  workmanlike  four-in-hand. 

An  anglcr  here,  who  had  the  necessary  permission,  might 
fish  all  the  year  round.  Beginning  with  January,  there  is 
not  only  this  lake,  with  its  coarse  fish,  but  a  grayling 
slrcam  within  three  miles.  When,  in  spring,  the  trout  are 
in  condition,  there  is  a  river  within  an  hour's  drive  behinii 
a  fast-stepping  dog-cart  horsc.  Roach  last  until  the  "ides 
of  March  "  are  ovcr,  and  they  may  be  caught  evcn  in  wintct 
in  shoals  around  the  promontory  on  the  lawn  whcrc  the 
swans  are  fed.  Tench  of  enormous  si^e  infest  the  waters. 
bidng  well  in  spring,  and  tiniing  their  domesiic  duties,  as 
an  old  writer  intendcd  them  to  do,  with  the  blossoming  of 
wheat.  The  head  of  the  extensive  house  of  Cyprinid>c 
Brothers  may  bc  Icft  out  of  considcration,  for  the  fat,  lazy 
rascal  seldom  comes  from  his  hiding-placc  until  the  wtnlcr 
is  over  and  gonc  ;  yct  in  the  undcr-kccpcr's  gardcD  there  is 
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a  rudely-stuffed  specimen  of  a  carp  of  24  Ibs.,  set  up 
as  a  scare-crow.  Perch  may  be  taken  up  to  the  middle  of 
March.  By  the  time  trout-fishing  is  over,  which  in  the 
stream  in  question  is  virtually  at  the  end  of  July,  the  coarse 
fish  are  ready  again,  and  the  grayling  almost  fit,  in  the 
stream  into  which  they  were  introduced  some  years  ago. 
There  is  finally  an  estuary  not  very  far  away  where 
salmon  peel  are  occasionally  taken. 

The  centre,  however,  of  all  this  fishing  is  the  Serpentine 
lake,  out  of  which,  last  Christmas,  the  nephew  of  the  old 
squire,  in  a  short  December  afternoon,  killed  80  Ibs.  weight 
of-pike.  It  is  with  no  ordinary  hope,  therefore,  that  I  enter 
the  boat  and  am  pushed  out  upon  the  surface.  Some  men 
are  born  to  be  unlucky,  and,  in  angling,  I  have  often 
thought  that  I  am  one  of  them.  There  is  not  to-day  a 
breath  of  wind  to  rüffle  the  surface,  or  scatter  the  light 
mist  which  still  broods  over  the  water.  Although  the  thin 
blue  smoke  which  floats  over  the  trees  from  the  castle 
chimneys  shows  that  what  little  upper  current  of  air  there 
is  comes  from  the  bleak  north-easterly  quarter,  which 
anglers  never  pray  for,  there  may  yet  be  a  chance,  for, 
if  the  wind  be  verily  honest  and  constant,  you  need  not, 
in  pike-fishing,  seriously  trouble  as  to  the  point  of  the 
compass  from  which  it  blows.  Wind  of  some  sort,  however, 
is  a  prime  necessity  in  pike-fishing. 

I  had  rigged  up  without  loss  of  time  my  spinning  appa- 
ratus.  As  the  reader  is  probably  aware,  there  are  many 
spinning  flights  of  different  sizes,  of  different  pattems,  but 
they  are  all  based  upon  the  one  supposition  that  by  their 
means  the  bait  is  made  to  spin  without  an  ugly  motion, 
and  as  nearly  as  possible  to  rcsemble  the  swimming  of  a 
natural  fish.  I  have  tried  all  the  flights  that  have  becn 
invented,  and   having  listcncd   carefully  to  all   the  argu- 
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ments  advanccd  in  thcir  favour,  have  at  last  decided  in 
favour,  first,  of  one  which  has  no  other  name,  to  my  know- 
ledge,  than  "  Storr's  flight " ;  and  thc  other,  I  believe,  is 
calied  Wood's  Chapman  Spinner.  The  latter  has  a  lead 
weight  moulded  around  a  length  of  brass  wire,  which  is 
sharpened  at  the  end,  and  armed  with  a  small  hook.  At 
the  head  of  the  weight  are  a  couple  of  Ranges  to  give  the 
requisite  spinning  motion.  The  sharply-pointed  leaded 
wire,  with  its  little  hook,  is  thrust  into  the  interior  of  the 
fish  until  the  flanges  protrude  on  either  side  of  the  motitb. 
Two  sets  of  flights  theo  lie  along  the  sides  of  the  bait  The 
whole  arrangement  is  of  course  kept  from  slipping  out  by 
the  aforementioncd  small  hook  attached  to  the  wire. 

This  bait  spins  beautifully,  and  it  has  the  very  desirablc 
advantage  of  making  but  one  splash  when  thrown  into  thc 
water,  because,  the  weight  being  within  the  bait,  the  usual 
lead  attached  to  the  trace,  a  foot  Or  so  from  the  bait,  is  dis- 
pensed  with.  The  disadvantagc  of  thc  Chapman  Spinner  b 
that  after  being  in  action  a  short  time  the  tender  interior  of 
the  fish  with  which  you  are  spinniug  yields  to  the  constant 
pressure  of  thc  tiny  hook,  and  there  is  a  gradual  withdrawal 
of  thc  Hanges  from  the  mouth.  Still  it  is  an  excellent  bait, 
because  you  can  at  least  make  surc  that  it  will  always 
revolve  steady  and  straight,  while  the  disposition  of  thc 
flights  givcs  the  pike  very  little  chance  when  once  hc  has 
closed  his  jaws  upon  it. 

Storr's  flight  is  a  simple  and  convenient,  yet  at  the 
same  time  cflfective,  arrangement.  It  consists  of  one 
large  triangic.  two  of  the  hooks  standing  out  laterally. 
This  is  attached  to  a  piccc  of  gimp  half  an  inch 
longer  than  the  bait  to  bc  used,  By  means  of  a 
baiting-needle  the  gimp  is  passed  through  and  out  of 
the  mouth,  thc   largc  triangic  jammtng  against  the  vent. 
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and  there  remaining.  It  will  be  found  convenient  to  have 
a  small  triangle  attached  to  an  inch  and  a  quarter  of  gimp, 
slipping  over,  and  flying  loose  above  the  Shoulders  of  the 
bait  Sometimes  a  difficulty  is  found  when  the  bait  is 
other  than  dace  or  gudgeon,  in  getting  the  proper  spinning 
motion ;  but  you  soon  learn  how  to  act 

It  is  always  best  in  pike-fishing  to  use  a  trace  of  twisted 
gut  Our  forefathers  considered  that  anything  would  do 
for  pike,  but  this  is  an  exploded  idea.  The  use  of  coarse 
gimp  is  now  generally  acknowledged  to  be  a  mistake,  and 
the  deterioration  of  the  quality  of  g^mp  some  Httle  time 
ago  led  to  a  more  general  adoption  of  the  twisted  or 
double  gut  trace.  Gimp,  however,  for  the  hooks,  is  essential 
in  angling  for  a  fish  with  such  a  formidable  furnishing  of 
teeth  as  the  pike. 

On  a  day  like  the  one  in  which  we  are  supposed  to  be 
fishing  the  Squire's  lake,  fine  tackle  is  more  than  ever  a 
necessity,  for  not  only  is  there  an  absence  of  wind,  but 
the  water  is  unfortunately  abnormally  clear.  The  direful 
anacharis  has,  as  usual,  installed  itself  in  the  lake,  and, 
but  for  the  free  use  of  an  ingenious  steam  ploughing 
machine,  would  render  pike  fishing  an  impossibility,  so 
densely  has  it  taken  possession.  The  first  few  casts 
produce  nothing.  In  fact,  to  be  truthful,  I  must  confess 
that  two  hours  pass  before  any  sign  of  sport  is  forth- 
coming.  This  in  a  choice  preserve  known  to  be,  as  the 
saying  goes,  füll  of  pike,  is  ominous,  for  the  voracious 
nature  of  the  fish  is  such  that  if  he  means  taking  he 
does  not  waste  time  in  pondering  over  the  how  and 
wherefore.  But  fate  relents  towards  the  aftemoon,  and 
a  pretty  ripple  dances  over  the  more  exposed  portions  of 
the  lake.  A  long  cast  into  one  of  the  open  spaces  brings 
me   the    first  fish.      It   moves,   ncvertheless,    in   a  most 
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mysterious  way,  Upon  feeling  the  attack  you  of  coursc 
strike  sharply.  Anglers  are  earncstly  impresscd  with  the 
duty  in  fishing  for  pike  of  striking  hard,  so  as  to  plunge 
the  barbs  into  the  bony  palate  ;  and  they  are  recom- 
mended,  if  in  doubt,  to  strike  a  second  time.  There  is 
Httle  necessity  for  the  advice.  The  rousing  shake  which 
a  hungry  pike  gives  to  a  spinning  bait  acts  upon  the 
angler  as  if  he  had  received  a  violent  blow  in  the  face, 
and  he  will  assuredly  strike  back  again ;  in  other  words, 
he  involuntarily  gives  his  Une  a  quick  twitch.  The  pike 
then  shakes  his  head  angrily,  as  if  he  would  worry  the 
bait  into  picccs,  and  the  arm  of  the  angler  again  involun- 
tarily responds  to  this  by  another  sharp  strike. 

Our  fish  at  present,  howevcr,  seems  to  be  indulging  in 
a  relay  of  rotatory  movemenfs  that  are  incomprchenüblc, 
but  they  are  partly  explaincd  when  the  captive  is  brought 
to  the  side  of  the  boat ;  the  line  is  wound  six  times  round 
the  body  of  the  fish  so  tightly  that  in  one  of  the  clrcles 
it  has  cut  into  the  belly.  The  boat  is  next  slowly  pulled 
about  in  the  deeper  water,  whcre  in  winter  time  the  fish 
lie  ;  but  the  wind  has  dropped  again,  and  the  day  seems 
to  yield  nothing  heavier  than  seven  or  eight  pounds,  and 
there  are  only  some  eight  or  tcn  fish  lying  at  the  bottom 
of  the  half  boat  half  punt.  Allusion  has  been  madc  to  a 
little  promontory  jutting  out  from  the  lawn,  at  the  end  of 
which  the  food  is  thrown  in  for  the  swans ;  and  although 
the  water  there  is  shallow,  it  is  a  reasonable  supposition  that 
the  clustering  of  small  fry,  picking  up  grains  of  barley  and 
what  not.  may  have  induced  a  cunning  pike  to  sneak  around 
in  the  rcar.  Just  half-an-hour  bcfore  dark,  putüng  this 
theory  to  the  proof,  we  gel  towards  that  quarter,  and  a 
fresh  dace,  bright  as  silvcr,  falls  into  the  watcr  about  a 
yard  from   the  land.      Apparently  from  the  outcr  frin^ 
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of  a  mass  of  decayed  weeds,  and  in  not  more  than  a  foot 
depth  of  water,  something  arrow-like  speeds  straight  away, 
chuming  up  the  water  as  it  goes.  There  is  no  half- 
heartedness  about  the  smack  bang  of  the  transaction. 

The  fish,  as  you  may  wager  without  seeing  the  result,  has 
taken  every  one  of  the  hooks  into  his  safe  keeping,  and 
has  only  to  be  allowed  to  take  his  own  course  to  be  added 
to  the  spoil  already  accumulated.  Given  strong  tackle, 
well  tried  before  the  day's  angling  begins,  there  is  little 
excuse  for  the  loss,  by  breaking  away,  of  a  well-hooked 
pike,  however  large  it  may  be ;  barring  such  accidents  as 
fouling  with  trees,  or  hanging  the  line  up  in  some  irre- 
trievable  position.  And  a  sixteen-pound  pike  on  a  spinning 
flight  does  not  g^ve  in  all  of  a  moment  Your  pike  never 
fights  out  the  battle  like  some  of  the  fish  that  have  been 
spoken  of  in  the  course  of  these  pages,  but  he  puts  out  all 
his  strength  and  speed  when  hooked  only  with  snap  tackle, 
and  is  by  no  means  a  contemptible  antagonist.  This  fellow 
leaps  out  ofthe  water  after  a  thirty  yards  gallop,  and 
plunges  into  a  weed  bank.  But  I  winch  up  to  him  in  the 
boat,  dislodge  him,  and  gaff  him,  to  put  the  crowning 
weight  to  the  sum  total,  which  the  keeper*s  man  bears, 
staggering,  away  with  me  in  a  rush  basket  to  the  Station. 

The  venerable  practice  of  trolling  with  the  dead  gorge 
has  latterly  gone  a  good  deal  out  of  fashion,  and  it  cannot 
be  denied  that  its  deadly  nature  is  a  fair  argument  against 
it  when  the  preservation  of  the  pike  is  in  question.  Let 
the  fish  be  ever  so  small,  after  it  has  taken  the  murderous 
gorge  into  its  guUet,  its  career  is  endcd,  and  even  pike 
must  have  sportsman's  law,  and  the  youngsters  be  rctumed 
to  the  water  when  possible.  But  I  must  plead  guilty  to  a 
sneaking  kindness  for  this  form  of  pike-fishing,  upon  which, 
in  the  sevcnteenth  Century,  old  Robert  Nobbes  wrote  a 


very  quaint  treatise.  Trolling  is  the  kind  of  artifice  that 
suits  a  half-indolcnt  man,  or  onc  who,  through  age  or 
inclination,  does  not  care  to  enter  into  the  fatiguing  labour 
wliich  is  involved  in  a  day's  spimnng. 

Trolling  is  an  appropriately  effective  method  of  aagüng 
for  pike  in  a  river.  The  angler,  with  bag  and  gaff  sliing  at 
his  back,  sallies  forth  oii  a  wintcr  day,  crackling  the  frozen 
snow,  perhaps,  beneath  his  feet  as  he  trudges  to  the 
river-side.  His  trolling  bait  may  be  dropped  here  and 
there  into  holes  and  eddies,  the  proceeding  being  just 
sufficient  to  keep  his  blood  in  active  circulation,  the 
exercise  enough  to  bring  all  his  muscles  into  play,  and 
yet  all  being  conducted  with  a  dignified  action  that  adds  not 
a  little  to  the  enjoyment  of  the  sport.  There  is  also  some- 
thing  particularly  entertaining  in  the  manner  in  which  the 
movements  of  the  pike  are  to  be  studied  when  trolling. 

You  have  thrown  your  bait  out  ten,  twelve,  or  fifteen 
yards,  as  the  case  may  bc  ;  it  sinks  to  the  bottom,  and  by 
a  series  of  gentle  draws  up  and  down  and  evcr  onwards,  it 
is  gradually  worked  towards  you,  the  linc  meanwhile  being 
neatly  coilcd  on  the  ground  at  yoiir  left  side,  utUess  you 
have  acquired  the  art  of  casting,  Nottingham  style,  from 
tlie  winch,  which  is  the  poctry  of  the  process, 

Somcthing  on  the  way  seems  to  touch  the  bait  Is  it  a 
loose  weed  ?  It  may  be  a  submerged  brauch.  Here,  theo, 
is  the  first  Sensation — to  determine  whetlier  the  sUght  check 
proceeds  from  a  fish.  At  any  rate,  you  have  paused  in 
action.  Sometimes  the  angler  is  held  in  doubt  for  sevtmi 
seconds.  The  pike  on  grabbing  the  bait  {across  the  middlc) 
has  a  habit  of  keeping  still,  as  if  to  gloat  over  the  co- 
tainty  of  a.  meal  which  Providence  has  at  last  pUccd 
in  his  way.  Before  long,  however,  he  will  bcgin  to 
move    away,   the    linc   running    meanwhile   free   through 
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the  rings.  The  art  of  trolling  lies  not  a  little  in  calcu- 
lating  the  amount  of  freedom  which  it  is  necessaiy  to 
allow  the  fish.  The  general  rule  is  that  the  pike, 
having  Struck  the  bait,  proceeds  forthwith  with  the  pleas- 
ing  movement  technically  known  as  "a  run."  The  theory 
is  that,  not  to  be  disturbed  or  pounced  upon  by  a  big 
brother,  he  retires  to  his  lodgings,  which  may  be  near  or 
which  may  be  a  long  distance  off,  to  pouch  at  leisure. 

On  no  account  should  the  line  be  checked ;  and  it  is  the 
safest  plan  to  allow  the  fish  to  pouch  at  even  inordinate 
leisure,  if  such  be  his  inclination,  and  then  move  off  on  a 
second  excursion.  By  this  time  it  will  be  safe  to  tighten 
the  line,  striking  being  unnecessary  with  this  particular 
process,  and  to  bring  the  fish  in.  The  two  hooks  are  not 
in  trolling  affixed  to  the  bony  walls  of  the  jaws,  but  in  the 
soft  linings  of  the  gullet,  and  there  is  no  shaking  them  off 
or  breaking  them.  This  is  the  general  rule,  but  the  ex- 
perienced  troller  is  aware  that  when  the  pike  is  a  large  one 
it  often  takes  the  bait,  slews  it  round,  and  swallows  it  at  a 
gfulp,  and  then  darts  swiftly,  and  may  be  repentant, 
away.  Some  five  or  ten  minutes  are  generally  consumed 
in  waiting  for  the  moment  when  it  is  safe  to  bring  to  his 
senses  a  fish  that  has  taken  your  trolling  bait  in  the  regulär 
way,  and  this  prolonged  Sensation  of  hope  and  doubt  may 
be  fairly  set  off  against  the  more  acute  excitement  of 
playing  a  fish  Struck  with  the  spinning  flights. 

The  live  bait  gorge  is  open  to  the  same  objections  as  are 
urged  against  the  trolling  hook,  but  it  is  a  very  convenient 
method  of  commanding  broad  water  upon  which  there  is 
no  boat,  and  where  your  float  should  be  despatched  on  a 
mission  of  not  less  than  thirty  yards,  the  line  being  kept 
up,  while  the  bait  is  working,  by  three  or  four  smaller  floats 
unattached.     This   is   the  only  justification  for  using  it. 
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Ihere  being  no  ground  for  the  excuse  picaded  by  thc  troltcr, 
that  he  can  work  bctween  weeds  and  cover  water,  imprac- 
ticable  for  spinning.  Jardine's  snap-tackle  has  been  now 
generaüy  adopted,  in  preference  to  thc  saddle  and  other 
rigs  familiär  to  pike  fisliermen  for  many  years. 

A  final  Word  as  to  useful  winter  occupation  for  the  angler. 
When  the  Iow-lying  lands  are  a  yellow  sca,  and  thc  hcads 
of  the  trees  in  which  you  were  wont  to  entangle  your  fly- 
cast  in  the  summer,  seem  to  be  (loating  on  a  watcry 
expanse  ;  when  the  river  has  forgottcn  its  bounds.  and  thc 
landmarks  are  swcpt  away,  there  is  no  angling,  save  in  a 
few  exceptional  lakes  which  never  become  discolourcd. 
At  home,  you  will  bc  tired,  sooner  or  later.  of  gazing  at 
those  stuffed  fish  that  day  by  day  remind  your  admiring 
household  of  your  genius.  The  fondling  of  your  rods  and 
books,  and  gencral  impedimenta,  palls  after  a  while.  But, 
frort!  the  thoroughly  practical  books  which  havc  bccn  pub- 
lishcd,  cxhausting  cvery  phasc  of  the  subject  of  angling. 
thcre  is  always  something  to  be  Icarncd :  and  in  thc  lighter 
literature  of  thc  Sport,  which  is  part  study  of  human  naturc. 
part  communion  with  nature,  animate  and  inanimate.  othcr 
than  human,  and  part  rchcarsal  of  angling  cxperiences,  wc 
may,  through  the  darkcst  night  and  most  inclement  day. 
be  Icd  to  continue  our  rccrcation  in  the  spirit,  if  not  in  the 
flesh. 
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One  great  purpose  which  many  persons  have  anticipated 
from  the  International  Fisheries  Exhibition  is  a  füll  investi- 
gation  into  the  condition  of  fisheries  in  general ;  the  causes 
which  have  conduced  to  their  prosperity  or  deterioration, 
with  the  Suggestion  of  rules  for  their  future  administration. 
At  present  British  fish  economists  are  divided  into  two 
schools,  which  may  be  thus  defined  : — 

I.  That  Government  should  permit  our  marine  fisheries 
to  be  untrammelled  by  legislative  restrictions,  everyone 
should  be  permitted  to  help  himself  to  fish  as  he  pleases 
under  the  belief  that  the  stock  in  the  sea  is  inexhaustible. 

II.  That  Government  regulations  in  the  working  of  sea 
fisheries  is  advisable  in  Order  to  prevent  undue  destruction 
of  the  spawn  and  young  fish,  on  the  supposition  that  our 
inshore  fisheries,  as  well  as  those  of  some  trawled  forms,  are 
being  unduly  depleted. 

The  foUowing  pages  on  the  "  Fisheries  of  India,"  mainly 
relate  to  the  condition  they  were  in  a  few  years  since  as 
ascertained  by  personal  investigations.  Some  of  the 
obstacles  under  which  they  laboured  have  been  removed, 
while  others,  it  is  hoped,  are  shortly  to  be  remedied  ;  but 
the  result  of  the  incidence  of  the  salt-tax  on  marine  fisheries, 
and  the  want  of  restrictions  on  fresh-water  ones,  are  well 
demonstrated. 

The  length  of  the  sea-board  of  India  and  Burmah  has  been 
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computed  at  about  461 1  English  miles,  throughout  the  whole 
of  which  extetit  the  waters  are  more  abundantly  stocket!  wiüi 
fish  than  are  those  around  the  British  Isles ;  either  due  to 
the  greatcr  reproductive  powers  of  the  species,  or  more 
probably  to  the  less  amount  of  depredation  committed  hy 
•  man.  While  predaceous  fish-consuming  animals,  as  por- 
poises,  sharks,  rays,  skates  and  sea  perches,  are  far  more 
numerous  in  the  tropica  than  in  these  more  northem  cUmes, 
But  it  is  a  remarkable  fact  that  due  to  some  cause  these 
fisheries  which  should  afford  a  plentifui  supply  of  food  along 
the  sea-coast  are  practically  nearly  unworked,  except  ncar 
large  centres  of  population,  or  where  cheap  salt  can  be  pro- 
cured  wherewith  to  eure  the  captures.  This  food  harvest, 
up  to  within  the  last  few  years,  has  been  comparatively  un- 
touched  even  while  famines  wcre  devastating  the  contiguous 
shores. 

Maritime  fisheries,  irrespective  of  affording  food,  ought 
likcwise  to  be  serviceable,  as  producing  isinglass,  fish  oils 
and  manures,  as  well  as  necessitating  the  purchasc  of 
materials  for  boat-building,  the  manufacture  of  nets,  hooks 
and  lines,  the  carriage  of  produce,  &c  The  principal  roodcs 
made  use  of  for  utilising  fish  for  food  along  the  sea-coasls 
of  India  and  Burmah  may  be  considered  under  the  foUowing 
heads  :  (l)  Frcsh  fish,  how  far  it  can  be  conveyed  tnland? 
(2)  Dried  fish  and  its  varieties,  (3)  Cured  er  saltcd  fish, 
and  how  prcparcd  ? 

How  far  can  frcsh  fish  be  conveyed  iuland  ?  In  examining 
this  question,  if  the  employment  of  ice  or  salt  is  omittcd, 
the  distance  sea  fish  can  be  carried  inland,  wlülc  frcsh, 
depends  upon  several  circumstances.  The  season  is  onc 
important  factor,  as  during  the  hot  months  putrcfaction 
commences  very  rapidly,  while  some  forms,  especially  the 
immature,  the  herrings,  and  the  siluroids  or  scalelcss  fisbcs. 
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decompose  more  quickly  than  others  ;  and  the  same  result 
follows  close  packing,  or  want  of  protection  from  the  füll 
force  of  the  sun's  rays.  Usually,  fish  are  not  landed  until 
after  sunrise,  while  those  brought  on  shore  of  an  evening  are 
generally  kept  where  they  are  until  the  next  moming, 
coolies  being  averse  to  travelling  after  dark.  On  the  other 
band,  facilities  of  carriage  may  exist,  as  railways,  water 
Communications  passing  inland,  or  arrangements  made  for 
this  purpose.  As  a  general  rule,  inland  places  having  no 
special  facilities  for  carriage  do  not  receive  uncured  sea  fish 
in  a  wholesome  condition  upwards  of  ten  miles  from  the 
beach  where  they  were  landed,  Should,  however,  the  fish 
be  first  opened  and  cleaned,  some  salt  rubbed  in,  and  care 
taken  in  their  conveyance  (as  warding  off  the  sun's  rays), 
they  may  be  carried  considerably  further.  But  salt  being 
very  expensive  is  very  seldom  employed  for  this  purpose,  or 
eise  a  very  slight  amount  is  used,  and  putrefaction  has  often 
set  in  prior  to  the  fish  being  disposed  of  for  human  food. 
While  ice  is  only  prepared  or  stored  at  large  centres  of 
population,  and  at  such  localities  a  ready  market  exists  for 
all  the  fisherman's  captures. 

Wliat  varieties  of  dried  fish  exist  in  India  ?  In  many 
places  along  the  shores  of  British  India,  especially  where 
the  salt-tax  is  rigorously  enforced,  it  is  usual  for  the  purpose 
of  laying  in  a  störe  for  future  supply  or  for  inland  trade, 
simply  to  dry  fish  in  the  sun.  This  can  be  done  with 
smaller  and  thinner  forms,  as  AmbassiSy  Equula^  the  Bombay 
duck  {Harpodon  nehereus\  many  of  the  herrings  and  small 
varieties  or  immature  forms,  but  not  so  well  with  the  larger 
fish ;  however,  even  from  these  last,  slices  may  be  cut  and 
sun-dried.  In  some  localities  small  fish  are  first  buried  in 
the  sea-sand,  in  order  to  obtain  a  little  saline  substance,  and 
subsequently  sun-dried.      In  damp  weather  such   articles 
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rapidly  decompose,  while  in  the  hot  months  they  are  attacked 
by  innumerable  insects. 

Lastly,  how  are  fish  saltedf  The  processes  employed 
are  chiefly  divisible  into  the  two  following : — (i)  Thosc 
cured  with  monopoly  salt,  or  salt  which  has  paid  the  Govern- 
ment tax;  and  (2)  those  prepared  with  salt-earth,  or 
spontaneous  and  untaxed  salt.  I  propose  first  referring  to 
salt  and  its  cost,  for  wherever  the  fishertiian  or  fish-curer  can 
obtain  this  condiment  at  a  cheap  rate,  there  marine  fisheries 
flourish ;  where  it  is  dear,  his  occupation  is  destroyed,  except 
for  the  purpose  of  supplying  daily  wants,  and  a  small 
surplus  for  salting  or  sun-drying.  This  will  be  most  easily 
explaincd  by  referring  to  a  few  districts  in  detail. 

The  amount  of  salted  and  dried  fish  exported  by  sea 
from  Indian  ports  was  as  follows  (the  value  is  given  in  £, 
Computing  one  rupee  at  two  Shillings)  : — 


odüv 

V^ue  ta  i. 

Fram  Soinh 

7tom 
Coronumdd 

Vilnc  in  t. 

1857-58 
1862-63 

1867-68 
1872-73 

8,473 
13.064 
18,725 

«,944 

No  retums, 

14,921 

No  relums. 
26.372 
48,207 

'-90,849 

No  retums. 

i!7S3 
4.S13 

The  duty  in  Sind  upon  salt.was  2J.,  or  less,  a  maund  of 
83^  Ib.  avoirdupois,  during  the  entire  period  comprised  in 
the  foregolng  table. 

The  first  great  increase  in  salting  fish  in  that  province 
occurred  in  1860-61,  in  wliich  year  the  duty  was  raiscd  in 
the  contiguous  Presidency  of  Bombay  from  is.  to  2s.  &/. 
a  maund.  The  next  spurt  of  this  trade,  in  Sind,  waa 
in  1864-65,  when  the  salt-dutyin  Bombay  was  again  raiscd 
from  2.1.  6(/.  to  y.  a  maund.    Possibly  the  importations  into 
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that  Presidency  from  Sind  would  subsequently  have  been 
even  more  considerable,  but  Government  decided,  in  1867, 
to  admit  all  salt-fish  from  foreign  ports,  where  no  salt-duty 
exists,  into  British  India  free  of  duty,  to  the  immense 
advantage  of  the  Portuguese  Settlements  and  the  Meckran 
coast,  but  completing  the  ruin  of  Indo-British  fishermen 
and  fish-curers,  unless  they  were  advantageously  located. 

In  olden  times,  salt  was  allowed  duty-free  in  British  ter- 
ritory, for  salting  Ifish  ;  but  this  enactment  was  repealed 
(year  not  ascertained),  because  the  excise  officers  found  that 
it  assisted  smuggling,  and  so  necessitated  keeping  up  a 
larger  preventive  staff  than  would  otherwise  be  required, 

The  annual  sales  of  Government  or  monopoly  salt  in  the 
various  districts  on  the  Malabar  coast  of  Madras,  along 
with  the  value  of  the  salted  and  dried  fish  exported  by  sea, 
are  shown  in  the  foUowing  table.  The  figures  demonstrate 
that  but  very  little,  if  indeed  any,  taxed  salt  was  employed 
by  the  fish-curers  ;  while  in  the  native  State  of  Cochin,  the 
sale  of  salt  in  ten  years,  ending  1872-73,  owing  to  aug- 
mented  duty,  was  reduced  by  two-thirds,  and  it  is  a  signifi- 
cant  fact  that  it  was  during  this  very  period  the  great 
increase  in  the  amount  of  exported  salt-fish  began.  In  the 
contiguous  British  district  of  Chowghaut,  although  in  the 
year  i8y2  £io6j  8s.  worth  of  salt-fish  were  exported,  only 
£46  worth  of  monopoly  salt  was  disposed  of  among  the 
entire  population. 

The  reason  why  the  sale  of  taxed  salt  is  not  in  propor- 
tion  to  the  amount  of  salt-fish  exported,  appears  capable  of 
the  following  explanation.  Due  to  a  legal  decision  the 
people  had  become  entitled  to  collect  salt-earth  in  order  to 
eure  fish  for  their  own  consumption;  but,  there  being  no 
law  restricting  their  disposing  of  any  surplus  they  possessed, 
a  large  trade  in  selling  salt-fish  sprang  up.     This  induced 
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an  increased  demand  for  fish ;  the  fisherman's  trade  became 
well  paid,  and  a  very  large  amount  of  animal  food  found  its 
way  into  the  market  which  would  otherwise  have  been  lost. 
That  this  is  most  probably  the  correct  explanation  is  shown 
by  examining  the  condition  of  the  fisheries  on  the  eastern 
coast  of  the  Madras  Presidency  at  the  same  period.  On 
this  side  of  the  Presidency  the  right  to  gather  salt-earth 
was  not  recognised,  but,  observed  one  official,  the  practice 
of  salting  fish  must  be  increasing,  considering  that  the  price 
of  the  fish,  which  formerly  cost  2J.,  has  been  reduced  to 
IS.  id.  or  IS.  6d.  But  it  appears  probable  that  this  reduced 
value  of  the  fish  was  due,  not  to  the  increased  prosperity 
of  the  fishermen,  who  were  evidently  in  a  miserably  poor 
State,  but  that  the  absence  of  salt  wherewith  to  eure  fish  had 
diminished  the  demand  for  the  article,  and  fishermen  had  to 
be  content  with  a  lessened  price.* 

In -the  Madras  Presidency  the  salt-tax  in  1859  stood  at 
2s.  a  maund,  but  has  since  been  raised  as  follows  : — 1859-60, 
2s.  gd.\  1860-61,  3J. ;  1864-65,  3^.  45^.;  1869-70,  4f.  ; 
1875,  6s. ;  now  4s.  The  incidence  of  this  tax  resulted  in  a 
very  small  amount  of  salt-fish  being  prepared  with  monopoly 
or  taxed  salt  for  local  consumption,  and  a  little  for  export 

*  The  Madras  Revenue  Board  (May  I4th,  1873)  observed  that  the 
fishermen  numbered  throughout  the  Madras  Presidency  394,735 
persons  ;  that  the  answers  elicited  by  the  questions  put  by  Dr.  Day," 
&c.,  have  directed  the  attention  of  the  Board  to  the  subject  of  the 
influenae  of  the  «alt-duties  on  the  trade  of  fish-curingj  and  they  see 
reason  to  think  that  a  great  präCHical  hardship  exists,  which  they  would 
advocate  immediate  endeavours  to  alleviate.  That  this  is  being  done 
will  be  shown  by  the  following  extract  of  a  letter  from  one  of  the 
Members  of  the  Revenue  Board  at  Madras,  who  observed  on 
November  8th,  1882,  "  The  industry  (of  salting  fish)  is  really  com- 
mencing  at  last :  400  tons  more  were  salted  this  year  than  last,  and 
80  more  yards  for  curing  are  to  be  opened  in  a  month  or  two."  The 
amount  cured  in  the  Madras  Presidency  was  1734  tons  in  1882. 
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to  Ceylon  ;  but  the  amount  of  this  condiment  employed  b 
fish-curers  cannot  be  great,  as  it  raakes  no  perceptible 
figure  in  the  quantity  of  salt  disposed  of.  During  the  last 
fcw  years  the  System  of  bonded  enclosures,  within  which 
fish  may  be  cured  with  free  salt,  has  been  tried  at  Madras, 
and  it  appears  to  be  working  so  successfully,  ihat  il  is 
hoped  it  will  be  found  practicable  to  introduce  it  to  all  other 
parts  of  British  India. 

In  Bengal,  excised  salt  appeafed  never  to  have  beea 
employed  for  fish-curing,  and  the  fisheries  were  in  a  n^- 
lected  State ;  or,  as  observed  by  the  coUector  of  Balasore, 
"  Fish  sold  in  the  markets  are  so  stale  that  no  European 
would  touch  it,  and  most  of  it  is  putrid.  .  .  .  The  people  in 
this  district  do  not  salt  theJr  fish,  they  dry  it  in  the  sun, 
and  eat  it  when  it  is  quite  putrid,  They  like  it  in  this  way. 
and  there  is  no  reason  why  they  should  be  interfered  with." 
Salt  was  then  (1870)  subject  to  a  duty  of  ten  Shillings  for 
82^^  Ib.  weight  Further  to  the  eastward,  in  Burmah,  the  salt 
duty  was  one  Shilling  for  the  same  quantity,  sun-dried  fish 
a  rarity,  the  fisherman's  trade  flourishing,  while  salted  fish  or 
crustacea,  in  the  form  of  nga  pee,  invariably  fomied  part  of 
every  meal  among  the  indigenous  population. 

The  amount  of  salt  which  must  be  employed  in  Order  to 
properly  prepare  a  given  quaiitity  of  fish  is  about  as  fol- 
lows  : — In  Sind  20  Ib.  of  monopoly  salt  is  added  to  Szf  Ib. 
of  fish  ;  on  the  western  coast  of  Madras,  as  Tellicherry, 
28  Ib.  of  salt  is  used  to  82f  Ib.  of  small  fish,  as  mackcrel. 
herrings,  &c.  It  appears  that,  for  the  purposes  of  trade, 
one  part  of  monopoly  salt  is  necessary  to  about  three  parts 
of  fish,  However,  at  Gwadur,  in  Beloochistan,  where  this 
condiment  is  very  cheap,  a  larger  proportion  of  it  was  used 
than  in  either  Sind  or  in  India.  Fish  cured  with  salt-earth. 
or  spontancous  but  untaxed  salt,  require  a  mucb  larger 
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amount  of  this  antiseptic  than  they  do  of  monopoly  salt,  or 
nearly  three  (upwards  of  2  J)  parts  of  salt  earth  to  one  part 
of  fish,  This  cost  of  salt,  it  will  be  perceived,  must  have  a 
direct  bearing  upon  the  usefulness  of  the  fisheries  ;  where  it 
is  cheapest  (other  things  being  equal)  the  fisherman's  trade 
will  be  most  developed.  Along  the  coasts  of  Beloochistan, 
where  there  was  no  salt-tax  (1873),  large  communities  were 
entirely  supported  by  fisheries,  their  captures  being  cured 
and  exported  for  the  Indian  or  Chinese  markets.  The 
same  remark  applied  to  the  Portuguese  Settlements  of  Goa, 
Daumaun,  and  Diu,  the  salt  used  there  costing  about  three- 
pence  per  82!^  Ib.  weight,  whereas  in  the  contiguous  British 
territory  it  stood  at  the  salt-pans  at  about  fbur  Shillings. 
Hence  the  foreign  fishermen  were  able  to  freely  use  this 
condiment;  the  cured  article  was  preservcd  in  a  superior 
manner,  more  wholesome  to  the  consumer,  and  able  to  be 
carried  further  inlanA 

The  foUowing  return  shows  the  amount  of  dried  and  salt 
fish  (in  maunds)  despatched  inland  from  Bombay  and  other 
stations  on  the  Grand  Trunk  Peninsular  Railway,  for  ten  years 
ending  1881,  and  shows  how  the  trade  is  developing  : — 

1872—21,837  Maunds. 
1873-22,8.39      ,, 

1874 20,60&       yy 

1875—25,^63 

1876 — 23,690 

1877—25,718 
1878—33,916 

1879-35,885 

1880—42,011      ,, 

1881—45,192     ,, 

A  few  years  since,  fisheries  thrived  along  the  Beloo- 
chistan  coast  and  the  Portuguese  Settlements,  due  to  the 
excise  on  salt  being  not  excessive  or  entirely  absent     In 
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the  Bombay  Presidency,  the  fisherman's  market  became 
restricted  to  the  sales  for  immediatc  consumption,  or  eise 
for  sun-drying,  or,  as  the  CoUector  of  Tanna  observed. 
"  Whether  fish  is  dried  as  above,  in  prcfercnce  to  its  being 
salted,  is  a  question  I  have  been  unable  to  ascertain.  It  is 
very  probable  that  it  has  been  resorted  to  in  the  place 
of  curing  by  salt,  consequent  on  the  excise  duty  levied  on 
salL"  Wherever  salt-earth  could  bc  obtained  free  of  duty, 
along  the  westem  coast  of  Madras,  there  the  fisheries  thrii'e, 
the  fish-curer  requiring  a  large  supply  of  fish.  Along  the 
east  coast  of  Madras,  the  coUection  of  salt-earth  was  more 
or  less  prohibited,  and  the  fisherman's  trade,  except  near 
large  towns,  the  reverse  of  flourishing,  But  in  Bengal  the 
fisheries  are,  or  were,  worst  off,  the  only  curing  fish  obtained 
being  sun-drying.  Lastly,  in  Burmab,  where  salt  is  cheap, 
the  fisheries  were  thriving.  Before  concluding  ihis  portion 
of  my  subject,  I  wouid  obscrve  that  it  is  not  to  bc  supposed 
that  fish  cured  with  salt-earth  are  of  the  best  quality ;  on 
the  contrary,  it  imparts  a  bitter  and  unpieasant  flavour,  and 
is  believed  to  engender  disease.  But  the  poor  cannot  be  par- 
ticular  respecting  the  taste  or  smell  of  their  food — expcnse 
being  usually  the  most  important  consideration.  Salt-earth 
costs  about  Jf/.  a  basket  of  1441b.  weight,  depending  upon 
its  quality  ;  but,  as  I  have  remarked,  it  requires  treblc  the 
amount  to  what  is  neccssary  tf  excised  salt  is  uscdL  But 
82J  Ib,  of  monopoly  salt  was  taxed  y,  y^d.  at  this  timc; 
now  4s. ;  whereas  246  Ibs.  of  salt  earth  cost  from  Jrf  to  id., 
and  this  is  evidently  the  reason  of  the  latter  being  prcfcrred 
by  fish-curcrs  for  the  purpose  of  preparing  fish  for  the 
trade  ;  for  if  monopoly  salt,  at  its  present  rate,  were  uscd, 
the  articic,  at  least  to  the  general  public,  would  bc  bcyond 
their  means,  and  simply  unpurchaseable.  The  reason  wby 
the  plentiful  harvest  of  fish  in  the  sea  remains  ungatfaered 
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IS  not  due  to  the  apathy  of  the  fisherman,  or  the  unwilling- 
ness  of  the  general  public  to  be  consumers  of  fish,  but  is 
solely  a  result  of  the  cost  of  salt,  and  that  due  to  the  Indian 
salt-tax,  a  condition  of  things  which  it  is  hoped  is  being 
slowly  ameliorated, 

Having  thus  briefly  adverted  to  how  the  fisherman's  and 
fish-curer's  occupations  are  injured  by  the  incidence  of  a 
heavy  salt-tax,  I  pass  on  to  the  fishermen  and  their  con- 
dition, as  it  was  a  few  years  since.  Doubtless,  should  no 
sufficient  market  exist  for  the  produce  of  their  industry, 
some  of  these  people  must  cease  fishing,  and  engage  in 
other  pursuits  ;  while  those  who  remain  to  make  a  livelihood, 
as  did  their  forefathers,  seek  the  cheapest  way  and  easiest 
method  by  which  such  may  be  accomplished.  A  very  little 
acquaintance  with  the  habits  of  fish  suffices  to  teach  the 
fisherman  that  the  smallest  kinds  and  fry  are  taken  with  the 
greatest  ease  ;  as,  preferring  the  vicinity  of  the  shore,  and 
seeking  their  food  in  shallow  waters,  they  are  more  readily 
captured  in  weirs,  or  with  fixed  engines  and  traps,  than  are 
the  larger,  more  predaceous,  and  deep.-sea  forms.  But  by 
destroying  or  driving  away  the  small  fish,  crustacea,  and 
minute  animal  life,  the  food  is  being  diminished  which 
previously  decoyed  the  larger  and  more  predaceous  forms 
in,  thus  scaring  away  what  would  otherwise  be  the  natural 
supply.  The  fisherman's  business  is  to  supply  personal 
requirements  and  family  wants  ;  consequently,  if  he  obtains 
as  much  of  the  finny  tribes  as  he  can  find  a  market  for  or 
otherwise  employ,  no  injury  is  inflicted  by  his  proceeding. 
For,  so  long  as  salt  is  not  available  for  the  purpose  of  curing 
any  surplus,  meeting  the  small  local  demand  for  fresh  fish 
is  all  that  is  really  requisite. 

The  deep-sea  fishermen— or  rather,  those  who  ply  their 
occupation  outside  the  shallow  waters  of  the  littoral  zone — 


as  a  rule  do  so  by  means  of  nets,  stakes,  or  with  hooks  and 
lines.  Decp-sea  nettitig  is  not  carried  oii  to  any  great 
extent,  partly  because  of  the  insufficiency  of  a  market  to 
render  such  reniuiierative,  and  likewise  owing  to  the  expense 
which  would  be  necessary  in  obtaining  the  requUite  nets. 
and  tlie  cost  of  building  seaworthy  boats.  Fishermen  are 
not  to  be  classed  among  the  richer  dasses,  but  have  lo 
borrow  money,  which  is  lent  them  at  exorbitant  rates  of 
intcrest,  whercwith  to  supply  theraselves  with  the  requisites 
for  their  work.  As  an  instance,  in  Sind  a  net  suitable  for 
sea-fishing  would  involve  the  outlay  of  £40  or^jo,  whileit 
does  not  usually  last  morc  than  a  ycar.  A  boat  costs  about 
;^iOO,  and  ought  to  be  serviceable  for  several  succcssive 
seasons.  The  money  having  bccn  borrowed,  tlie  tisherman, 
who  is  the  borrower,  dlsposes  of  his  captures  at  half  the 
market  rates  to  the  money-lender,  still  this  leaves  a  profit 
duc  to  the  existence  of  a  good  market  for  the  fish-curer's 
trade. 

Aiong  the  coasts  of  Sind  large  nets  for  sharks  are 
employed  in  the  comparatively  deep  sea ;  while  off  Malabar 
during  the  mackcrcl  and  sardine  seasons,  drift-nets,  having 
a  mesh  suitcd  to  the  sizc  of  the  species  it  is  desired  to 
capture,  are  used  for  taking  thcse  two  descriptions  of  fish, 
as  well  as  for  the  seir  fish  (^Cybiiim)  and  horse  mackeret 
(^Caratix),h\xt  not  expressly  for  any  other  sorts.  Abo  in  the 
vicinity  of  large  towns,  or  where  a  great  dcmand  exists,  stak« 
and  other  nets  are  somewhat  largely  employed.  In  some 
places  fishing  by  hooks  and  lines  is  much  pursued :  not  so 
in  others.  The  modcs  of  capture  may  be  dividcd  into  two 
descriptions :  first,  the  larger  hooks  used  for  sharks  and 
other  predaceous  forms  when  they  are  connected  bya  cbain 
to  a  strong  cord  ;  secondly,  the  smatler  kinds  of  hooks  used 
in    catching    sea  perches,    maigres,   polynemi,   and  other 
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eatable  or  valuable  species.  Occasionally  artificial  baits  are 
also  made  use  of.  For  embarking  upon  these  last  descrip- 
tions  of  fishing,  a  large  capital  is  unnecessary,  at  least  in 
such  districts  where  catamarans  or  rafts  are  employed. 
When  line  fishing  is  carried  on  off  coral  reefs,  as  at  the 
Andamans,  large  numbers  of  hooks  are  lost,  due  to  the 
hooked  fish  dashing  into  or  bclow  the  coral,  when  the  lines 
become  severed.  In  certain  places,  as  at  Kurrachee,  for 
line  fishing,  moderately  sized  boats  are  employed,  prawns 
being  considered  the  most  killing  bait  In  some  boats 
captured  fish  are  opened,  cleaned  and  salted  while  at  sea, 
and  in  others  the  whole  of  this  process  is  carried  out  on 
shore.  This  is  especially  the  case  along  the  westem  coast 
of  India,  because  the  fisherman  can  obtain  salt  at  Goa 
or  other  foreign  Settlements  at  i^\d,  to  6d.  a  maund.  (82| 
Ib.),  take  it  out  to  sea,  capture  and  salt  his  fish  there,  and 
then  run  in  and  dispose  of  them  at  a  British  port 

The  salt-water  fisheries  of  India  and  Burmah  are  carried 
on  by  means  of  various  contrivances  from  the  most  primitive 
to  eleborate  labyrinths ;  also  in  many  other  ways  in  the  deep 
sea.  Without  entering  upon  a  detailed  description  of  each, 
with  the  variations  noted  in  the  several  districts,  perhaps  it 
may  be  better  to  briefly  advert  to  the  chief  characteristics 
observed. 

First,  there  are  tidal  fisheries,  the  most  primitive  type  of 
which  is  when  pounds  are  constructed,  or  tidal  ponds  made 
use  of,  where  the  fish  which  enter  with  the  flood  are  left 
impounded  on  the  ebb  occurring ;  from  such  a  place  they 
sometimes  have  to  be  removed  by  scoop,  lave,  cast,  or  other 
nets  ;  or  a  very  rough  stonework  may  be  employed  to  bar 
the  outlet  to  the  fish,  but  through  the  interstices  of  which  the 
water  is  able  to  escape.  Bamboo,  rattan,  reed,  or  other 
screens  constructed  in  various  ways  may  also  be  used  to 
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precludc  the  escape  of  the  imprisoned  fish.  Slightly  in 
advancc  of  thcse  pounds,  frequently  constructed  at  the  head 
of  an  estuary,  are  wicker-work  labyrinths  placed  at  rjght 
angles  to  the  shorc,  or  eise  acting  üke  a  pound  irt  permitting 
the  fish  to  enter  with  the  flood,  but  precluding  exit  with  the 
ebb. 

Probably  as  the  supply  from  pounds  became  insufficient, 
stake-ncts  were  constructed  where  suitable  currents  exist, 
and  these  are  now  among  the  chief  nieans  of  obtaining  a 
supply  of  fish  along  some  portions  of  the  coasts  of  India. 
The  stakes  which  are  employed  are  usually  made  of  the 
Stern  of  some  specics  of  palm-tree  or  jungle  wood,  and  up 
to  as  much  as  loo  feet  in  length,  They  are  placed  at  right 
angles  to  the  shore,  and  driven  perpendicularly  intothe  mud 
to  a  depth  of  twelve  feet  or  more,  and  at  a  distance  of  about 
twenty-five  feet  apart,  while  to  them  nets,  mostly  con- 
structed of  hemp,  and  of  a  bag  or  funnel  shape,  are  fixed. 
These  bag-nets  are  up  to  great  lengths,  as  forty  yards,  and 
are  composed  of  meshes,  diminishing  from  two  inches 
between  knot  and  knot,  to  half  an  inch  at  the  apex,  Into 
these  nets  the  fish  are  carried  by  the  tide  or  currents  which 
cxist  even  far  out  to  sea,  while  fishcrmen  are  waiting  to 
secure  the  captures.     Trammels  are  also  employed, 

Another  mode  of  sea-fishing  is  by  means  of  a  stationary 
dip-net ;  this  in  Malabar  is  worked  from  a  frame-worlc 
situated  upon  the  river-bank,  where  the  tide  ebbs  and  flows ; 
an  addicion  to  this  is  used  in  China,  where  the  dip-nct  is 
worked  from  a  boat  or  a  platform.  Slightly  in  advance  of 
these  fixed  nets  are  purse-nets,  fixed  in  bamboo  framcs  and 
capable  of  bcing  draggcd  up  narrow  plcces  of  water.  or  la\'c* 
nets  set  in  triangulär  framcs,  and  which  can  be  worked  bya 
Single  man  up  shallows,  or  a  row  of  fisbermcn  can  employ 
them  along  suitable  places  on  the  coast.    Next  we  find  the 
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cast-net,  which  can  be  carried  from  one  spot  to  another, 
as  requirements  dictate ;  occasionally  several  are  joined 
together,  thus  constructing  a  drag-net  There  are  simple 
nets  with  floats,  which  are  either  without  sinkers  or  with 
them  ;  some  employed  near  the  shore  have  a  bamboo  at 
either  end.  There  are  purse-nets  and  bag-nets,  some  with, 
others  without,  pockets  ;  some  for  drifiing,  others  for  being 
dragged  or  fixed ;  as  well  as  special  nets  for  various 
purposes,  some  of  which  have  more  complicated  arrange- 
ments,  while  the  size  of  the  mesh  is  constructed  in  accordance 
with  that  of  the  fish  it  is  intended  to  capture. 

One  of  the  most  primitive  forms  of  implement  for  the 
capture  of  fish,  and  which  is  extensively  employed  in  the 
East,  is  cone  or  bell-shaped,  made  of  pieces  of  split  bamboo 
or  rattan,  the  lower  end  of  this  cone  being  open,  while  at  its 
Upper  end  is  a  small  orifice  through  which  the  fisherman 
can  pass  his  hand  and  remove  the  captures.  In  many 
places  rows  of  fishermen,  each  armed  with  one  of  these 
primitive  implements,  work  a  tideway,  and  often  with  good 
results,  especially  among  grey  muUet  and  small  fish ;  or 
the  Upper  end  of  this  cone  may  be  closed,  forming  a  handfe, 
while  a  rope-handle  is  affixed  to  the  larger  extremity,  and 
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it  is  thus  employed  as  a  scoop.  A  similar  cone,  but  closed 
at  its  narrow  end,  and  having  a  second  one  inserted  into  the 
larger  extremity,  when  laid  flat  constitutes  a  trap  which  can 
be  used  in  weirs  or  elsewhere.  From  these  have  sprung  a 
most  varied  assortment  of  wicker  traps,  many  resembling  in 
structure  rat-traps  ;  some  are  baited,  others  simply  inserted 
in  tideways  for  the  purpose  of  taking  fish  or  crustacea.  An 
enumeration  of  all  forms  would  be  endless.  Triangulär 
lave-nets  used  by  a  single  fisherman  are  also  constructed 
of  split  bamboo  as  well  as  of  net 

In  some  places  on  the  Andaman  Islands,  the  fishermen 
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to  this  day  can  obtain  fish  by  diving,  the  use  of  spears,  or 
shooting  with  bows  and  arrows  ;  these  latter  having  the 
shaft  in  two  pieces  attachcd  together  by  a  picce  of  string. 
The  Upper  end  of  the  shaft  is  made  of  reed  which  will  float 
in  the  water,  and  as  soon  as  the  game  is  Struck,  the  arrow 
separates  into  two  parts  {these  being  connected  by  string), 
and  the  fisherman  obtains  possession  of  the  floating  portion, 
and  thus  secures  his  prey.  Hooks  and  lines  are  used  in 
many  places,  and  also  artificial  bait  of  the  most  primitive 
description  in  imitation  of  flying  fislies  (Plate  IV.,  Fig.  3), 
and  which  is  towed  at  the  stem  of  boats  when  it  is  desired 
to  take  seir  and  other  large  fishes.  In  many  parts  crustacea 
are  scarcely  fishcd  for,  except  as  bait  for  line  fishermen ;  in 
other  locaÜties,  as  Cochin.  Madras,  Caicutta,  and  Burmah, 
they  are  extensively  captured.  In  taking  crabs,  an  iron 
hook  is  inserted  into  the  cavities  of  rocks  where  they  exist, 
and  by  it  they  are  removed. 

The  sea  fishermen  belong  to  the  servile  class  or  Sudras, 
according  to  the  ancient  legislators  of  Hindustan.  and  in 
most  parts  of  the  coasts  of  India  still  maintain  that  they 
were,  in  times  now  past,  divided  into  two  distinct  classes — 
(l)  those  who  captured  fish  in  the  deep  sea,  or  beyond 
their  own  depth  ;  and  (2)  others  who  fidhed  from  the  shore 
and  in  the  backwaters  and  creeks.  But  that  now,  owing  to 
the  depressed  condition  of  the  fishing  trade,  the  deep-sea 
fishermen  (except  where  sak  is  cheap  or  a  good  market 
exists)  have  taken  to  the  less  expensive  occupation  of 
plying  their  work  in-shore,  and  earning  a  portJon  at  least  of 
their  living  by  engaging  in  other  pursuits.  In  several  part* 
of  India,  more  especially  in  the  Madras  Presidency,  they 
have  customs  of  a  patriarchal  nature,  but  which  are  more 
strictly  observed  on  the  Coromandel  ihan  on  the  westem 
coast    In  Sind  the  fishermen  termed  Mohanecs  are  a 


INDIAN  FISH  AND  FISHING.  17 

Mussalman  tribe,  composed  of  immigrants  from  Arabia, 
or  the  descendants  of  Hindus  possibly  converted  by  their 
conquerors  to  Islam.  The  divisions  are  each  under  their 
own  Chief,  who  is  hereditary,  and  his  business  is  to  settle 
caste  disputes  and  other  trifling  matters,  also  to  conduct 
the  religious  ceremonies  connected  with  marriages  and 
deaths.  In  Bombay,  as  in  the  Deccan  and  Camatic,  they 
Claim  to  be  a  sub-division  of  the  Mahrattas ;  while  in  the 
Madras  Presidency,  headmen  to  the  fishing  castes  exist ;  in 
some  localities  they  are  hereditary,  in  others  elective ;  or, 
should  there  be  no  headmen,  matters  are  laid  before  certain 
wealthy  individuals  of  their  own  caste,  whose  decision  is 
final.  In  places  where  the  fishermen  are  native  Christians, 
the  priest  is  frequently  appealed  to  in  order  to  settle  such 
disputes  as  arise. 

In  olden  times  the  fishing  castes  were  commanded  by 
their  own  chiefs,  who  appear  to  have  been  constantly  ready 
to  engage  in  military  expeditions.  The  Samorin,  in  1513, 
sent  a  deputation  to  Portugal,  and  his  ambassador,  who 
tumed  Christian,  was  knighted,  under  the  name  of  "  John 
of  the  Cross,"  by  John  III.  On  his  retum  to  Malabar,  he 
was  banished  from  the  Samorin's  court,  as  a  renegade  from 
the  faith  of  his  fathers.  In  1532  he  joined  the  fishermen, 
by  whom  he  appears  to  have  been  installed  as  their  chief, 
as  he  headed  a  deputation  of  eighty-five  of  them  to  Cochin, 
soliciting  the  assistance  of  the  Portuguese  against  the  Ma- 
homedans.  The  whole  of  the  embassy  are  said  to  have 
become  converts  to  the  truths  of  Christiänity,  so  a  Portu- 
guese fleet  was  sent  to  their  relief,  and  20,000  are  reputed 
to  have  immediately  consented  to  be  baptized.  Ten  years 
subsequently,  Xavier  instituted  a  church  for  these  people. 

It  appears  probable  that  the  present  Organisation  of  the 
fishing  classes  is  the  remains  of  some  ancient  System,  for 
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on  no  other  supposition  can  the  existence  of  individuals 
holding  such  extensive  sway  be  accounted  for.  The  village 
or  patriarchal  system  of  an  clective  headman  to  such  of 
his  caste  as  inhabit  each  street  and  hamlet,  is  what  is  seen 
clsewhere  among  other  classes  ;  so  likewise  isthe  hereditary 
headman  over  several  villages.  But  among  the  fishermen 
therc  exist  priestly  chiefs,  two  of  whom  in  the  Madras 
Presidency  are  to  be  found  on  the  Eastern  coast,  one  being 
at  Madras  and  the  other  at  Cuddalore,  the  territory  of  the 
former  stretching  up  the  Coromandel  coast,  while  that  of 
the  lattcr  reaches  towards  Cape  Comorin,  A  third  is 
found  in  South  Canara,  where  he  cxercises  spiritual  control 
over  a  large  district,  and  it  is  by  no  means  improbable  that 
others  may  exist.  These  chiefs,  whose  Offices  are  hereditary, 
claim  or  receive  fees  and  fines  from  those  of  their  caste 
living  within  their  Jurisdiction,  and  they  are  the  final 
referees  in  all  cases  of  caste  or  family  disputes. 

The  next  grade  is  also  hereditary.  These  mere  pctty 
Chiefs  or  headmen  only  hold  sway  each  over  a  few  villages ; 
their  duties  are  the  same,  and  some  of  their  fees  seem  to 
have  to  be  transmitted  to  their  superior.  On  one  of  these 
headmen  dying  without  heirs,  a  new  one  is  elected  by  the 
people  of  the  caste.  Lastly,  the  fishermen  have  the  elcctive 
headman,  who  is  chosen  by  the  residents  of  a  single  hamict ; 
his  duties  are  to  decide  disputes,  to  be  present  at  marriagcs 
and  religious  ceremonies,  often  to  fix  the  work,  and  assist 
in  certain  Government  duties  ;  his  emolumcnts  appear  to 
be  very  trifling. 

Passing  on  to  the  condition  of  the  fishermen  (as  it  was  a 
few  years  since)  in  Sind,  they  have  to  pay  a  tax  of  l(W,  a 
ton  yearly  on  their  fishing  boats,  while  the  rate  at  u-hich 
they  borrow  moncy  for  the  purpose  of  procuring  boats  and 
acts  I  have  already  alluded  to.     Here  thcse  peoplc  are 
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well  off.  At  Guzerat,  in  Bombay,  the  fishermen  are  poor, 
and  the  precarious  living  they  make  often  induces  them  to 
accept  Service  as  sailors,  labourers,  or  anything  that  ensures 
them  a  steady  competence.  Although  foUovving  out  the 
condition  of  the  fishermen  in  various  districts  must  have 
rather  a  sameness,  it  will  be  necessary  to  do  so  in  order  to 
clearly  see  whether  these  people  are  really  in  a  prosperous 
or  in  a  poverty-stricken  condition  ;  whether,  in  short,  it  is 
the  case  ^that  they  are  in  the  utmost  misery,  not  due  to 
their  own  laziness,  but  as  a  result  of  British  legislation 
imposing  prohibitory  duties  on  salt  In  the  Junjura  dis- 
trict,  the  fishermen  supply  themselves  with  boats  and  nets  ; 
six  or  ten  club  together  to  obtain  a  boat  and  net,  dividing 
the  produce ;  here  they  have  decreased  in  numbers,  at 
least,  up  to  the  year  1873  when  my  inquiries  terminated. 
At  Broach  they  are  also  said  to  have  diminished.  The 
same  report  comes  from  Kaira.  In  Rutnagiri  the  practice 
of  salting  fish  has  decreased  during  the  last  fifteen  years, 
in  consequence  of  the  increase  in  the  price  of  salt,  but  the 
fishermen  are  said  to  have  increased.  If,  however,  the 
practice  of  curing  fish  has  decreased,  while  the  number  of 
fishermen  has  augmented,  such  must  be  due  to  a  greater 
demand  for  fresh  fish,  or  eise  the  fishermen,  from  increased 
numbers,  must  be  worse  off  than  they  previously  were,  or 
be  engaged  in  other  occupations  as  boatmen.  However, 
the  ofiicial  from  Kanara  gives  a  similar  reply.  The  Com- 
missioner  observcd  that  at  present  no  larger  number  of 
men  are  engaged  on  fisheries  than  are  required  to  provide 
sufiicient  for  local  consumption.  The  practice  of  curing 
fish  has  to  a  great  extent  diminished,  owing  partly  to  the 
falling  off  in  the  amount  usually  captured,  and  also  the 
duty  charged  on  salt  in  British  territory. 

In  the  Madras  Presidency,  we  are  informed  that,  in  the 
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Tinncvelly  CoUectorate,  the  fishermen,  as  a  rule,  were  a 
very  miserable  lot  of  people,  and  excessively  poor.  The 
way  in  which  thcy  work  is  by  a  System  of  advances  madc 
by  traders,  a  few  of  whom  reside  in  each  fishing  vUl^e, 
and  supply  all  the  requisites  for  fishing,  as  well  as  the 
boats,  taking  one-third  of  the  captures  as  their  share.  In 
the  Nellore  district,  althougli  no  one  claims  exclusive  rights 
to  the  sea  fisheries,  the  inhabitants  of  the  differcnt  villagcs 
are  exceedingly  tenacious  in  Order  to  prevcnt  fishermen 
from  other  localities  plying  their  occupatlon  witbin  what 
they  believe  to  be  their  limits ;  this,  however,  is  by  no 
means  restricted  to  this  district,  but  is  common  throughout 
most  portions  of  the  sea-coast  of  India.  In  the  South 
Canara  district,  where  the  use  of  spontancous  salt  is,  or 
rather  was,  not  prohibited,  the  number  of  sea  fishermen  is 
stated  to  have  increased  of  late  ycars,  This  augmcntation 
has  been  computed  as  high  as  15  per  cent.  The  samc 
Symptom  of  prospcrity  was  reportcd  all  down  the  Malabar 
coast  At  Ponany  there  is  an  annual  increase  in  the 
number  of  fishermen.  At  Cannanore  the  owners  of  boats 
and  nets  supply  them  to  these  people,  as  well  as  advance 
certain  sums  of  money.  The  money-1  enders  seil  the 
captures,  half  the  proceeds  going  to  either  party ;  if,  how- 
ever, the  take  is  insignificant,  the  boat  and  net  owners 
surrender  their  share  to  the  fishermen.  A  like  pUn 
obtains  at  Tellicherry,  where  the  fishermen  have  framcd 
rules  for  their  own  guidancc,  one  of  which  is  the  right  of 
the  first  discoverer,  among  a  lot  fishing  togcthcr,  to  a 
scliool  of  fish :  hc  is  allowed  to  capture  tlicm  without 
hindrancc  from  the  others,  evcn  thougli  at  the  timc  whcn 
the  fish  \vere  discovered  he  was  not  prcparcd  to  launcb  hts 
nct  Passing  out  of  the  districts  where  the  free  collcction 
of  salt-carth  is  permitted,  another  changc  for  the  worsc  in 
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the  condition  of  the  fishermen  is  reported.  In  Madura  it 
IS  Said  that,  on  the  whole,  the  sea  fishermen  have  increased, 
but  that  the  aboriginal  fishing  castes  have  decreased,  owing 
to  emigration  or  their  becoming  sailors.  At  Ootipadaram 
the  native  official  estimates  the  daily  earnings  at  threepence, 
taking  all  the  year  round,  and  excluding  costs,  and  at 
Munjery  at  from  three-halfpence  to  ninepence,  while  at 
Tenkarei  their  earnings  are  computed  at  from  threepence 
to  one  Shilling  a  day.  In  the  Tanjore  CoUectorate,  they 
are  reported  to  have  decreased  in  some  places,  but  remained 
stationarj»^  in  one  locality.  A  little  better  report  comes 
from  Madras,  but  there  the  fishermen  are  also  employed  as 
boatmen,  which  is  very  profitable,  while  the  vicinity  of 
large  stations  afTords  a  ready  sale  for  fresh  fish.  Without 
tracing  out  the  condition  of  these  people  in  each  district  on 
the  coast,  it  will  be  sufficient  to  say  that  they  are  poor  and 
miserable,  but  not  so  badly  ofT  as  in  the  Bengal  maritime 
districts,  where  they  appear  to  be  quite  poverty-stricken, 
unless  near  large  towns.  Passing  on  to  Burmah  with  its 
cheap  Salt,  we  find  the  sea  fishermen  well  oflT. 

If  we  survey  the  reports  from  all  the  sea  districts  of 
India,  we  find  the  fishermen  well  ofT  in  Sind,  while,  unless 
in  the  vicinity  of  large  towns,  they  are  miserably  ofT  in  the 
Bombay  Presidency.  Along  the  western  coast  of  Madras, 
with  its  untaxed  salt-earth,  these  people  prosper  ;  but  once 
round  Cape  Comorin,  where  the  collection  of  spontaneous 
Salt  becomes  a  penal  ofTence,  they  become,  as  observes  the 
Collector  of  Tinnevelly,  a  very  miserable  lot  of  people,  and 
such  is  the  same  account  all  up  the  Coromandel  coast, 
except  where  there  are  large  towns.  With  poverty  we  find 
them  reported  to  be  decreasing  in  numbers,  due  to  cholera 
or  other  diseases,  emigration,  or  accepting  service  as  Lascars 
in  coasting  vessels.     These  are  a  people  who  in  olden  times 


I 
I 
I 


22  INDTÄN  FISH  AND  FISHING. 

were  among  the  most  prosperous  of  the  inhabitants  along 
thc  coasts  of  India  ;  who,  ivhen  the  Portuguese  first  landed, 
were  able  to  bring  large  armies  into  the  fiele! ;  whose  occu- 
patio!! is  now  but  too  little  considered  by  some  of  our 
Indian  officials — as  an  European  civilian  remarked,  that 
sympathy  ought  not  to  be  wasted  on  fishermen,  for  they  aie 
an  independent,  careless,  and  drunken  set  of  men.  This 
gentleman  appears  to  have  placed  upon  official  record  what 
are  probably  tlie  feelings  of  many  who  are  unacquainted 
with  the  State  of  this  trade,  for  by  careless  and  independent 
is  probably  meant  idlc,  which  idleness  is  due,  first,  as  I 
have  already  cxplained,  to  the  incidence  of  the  salt-tax ; 
and,  sccondly,  that  when  salt  is  unobtainable,  did  they 
exert  themselves,  the  market  would  become  overstocked. 

The  result  of  the  investigations  I  conducted  in  India  led 
me  to  conclude  that  wherever  a  good  local  demand  existcd 
for  fish,  the  fishermen  were  in  a  prosperous  condition. 
Wherever  salt  was  dear,  the  fish-curers'  trade  was  restrictcd 
or  destroyed,  and  as  a  result  the  fishermen  were  in 
a  depressed  State.  That  fish  salted  with  taxed  or 
monopoly  salt  is  a  luxury  for  the  rieh,  the  sick,  and  for 
export :  that  such  as  is  prepared  with  salt-earth  keeps 
badly,  and  prcdisposes  to  disease.  That  in  raany  localitics 
whcrc  the  salt-Jaws  were  rigidly  enforced,  the  poor  had  to 
consume  their  fish  putrid,  or  simply  immerse  it  in  sea-water, 
and  thcn  dry  it  in  the  sun.  In  short,  it  was  patent  to  most 
that  the  depressed  condition  of  the  fishermen  and  fish- 
curers'  trades  was  to  bc  found  in  the  incidence  of  the  salt- 
tax,  and  that  those  who  dcprecate  any  interference  with  the 
poor  fishermen,  on  the  ground  of  their  miserable  State  of 
destitution,  must  be  unaware  of  their  real  condition.  One 
cannot  supposc  such  advisers  to  be  oblivious  of  the  dis- 
tresses  of  those  among  whom  they  reside,  or  would  denre 
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to  feed  the  poor  on  putrid  fish,  on  the  consideration  that 
the  realisation  of  the  salt-revenue  is  of  much  greater  im- 
portance  than  the  lives,  health,  and  comfort  of  their  fellow- 
creatures.  Assisting  fishermen  with  money,  boats,  and 
nets  would  be  insufficient  to  place  the  sea-fishermen  and 
fish-curers'  trade  in  a  healthy  State,  while  if  it  is  in  a 
healthy  condition  such  advances  are  unnecessary.  Expen- 
sive  salt  is  beyond  the  reach  of  the  majority  of  the  fish- 
curers,  it  is  ruinous  to  their  trade,  and  in  the  ruin  of  the 
fish-curer  the  fishermen  must  eventually  participate.  It  is 
to  be  hoped  that  the  endeavours  now  being  made  to  re- 
introduce  prosperity  among  this  numerous  class  will  be 
productive  of  the  greatest  benefits,  not  only  to  themselves, 
but  by  augmenting  the  food  for  the  general  public. 

Fresh-water  fisheries  differ  in  many  respects  from  marine 
ones ;  while,  wherever  any  quantity  of  fresh  water  exists  in 
the  East,  there  we  are  almost  certain  to  find  fish  ;  and  this 
from  a  sea  level  to  nearly  the  summit  of  the  highest  moun- 
tains.  Consequently,  fishing  is  had  recourse  to,  in  various 
manners,  in  rivers,  irrigation  canals,  lakes,  tanks,  ditches, 
inundated  fields,  and  swamps.  The  importance  of  such 
fisheries  is  not  solely  in  a  ratio  as  regards  their  productive- 
ness,  but  also  in  accordance  with  the  character  of  the 
adjacent  people  as  to  whether  they  are  or  are  not  fish  con- 
sumers  ;  while  the  sparsity  or  the  reverse  of  the  population 
has  also  to  be  taken  into  account 

Should  no  regulations  be  in  force  for  the  protection  of 
inland  fisheries,  and  other  circumstances  be  equal,  that  dis- 
trict  which  is  most  densely  populated  by  man  will  be  least 
so  by  fish.  Individuais  can  more  readily  live  by  fishing 
than  by  agriculture,  as  the  trouble  of  capturing  the  finny 
tribes  is  considerably  less  than  that  of  tilling  the  soil.  But 
unregulated  capture  is  simply  catching  food  without  a 
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two  Eub-divisions  of  these  people  are  named  in  accordance 
with  the  villages  from  which  they  originally  migrated. 

In  iiative  States,  fish  have  obtaincd  great  consideration, 
more  so  perhaps  in  ancient  than  in  our  own  timcs,  Thus 
in  Mysore,  in  the  time  of  Hyder  Ali,  vcry  stringent  fisheiy 
laws  existed  ;  whereas,  at  the  present  day,  about  two-thirds 
of  the  Population  of  sonie  divisions  of  the  couotry  occa- 
sionally  add  fishing  to  their  other  occupations,  nearly  every 
villager  possessing  a  fish-net  or  trap,  to  be  employed  as 
occasion  or  opportunity  arises.  Now  fisheries  are  open  to 
all ;  a  fisherman's  calHng  is  no  longer  a  profitable  one, 
mainly  due  to  the  fisheries  being  depopulated.  VVhcn 
whole  districts  wcre  let  to  contractors,  tlicy  wcre  not 
so  short-sighted  as  topermit  an  Indiscriminate  destruction  ; 
but  now  everybody  does  as  he  likcs,  when  he  likes,  where 
he  likes,  and  how  he  likes.  Thus  it  has  come  to  pass  that 
ainong  the  animal  productions  of  India,  fresh-water  fish 
mect  with  the  least  sympathy,  and  the  greatest  persecution, 
many  fornis  having  to  struggle  for  bare  existcncc  in  rivcrs 
which  pcriodically  diminish  to  small  streams,  or  cven 
become  a  mcre  succession  of  pools,  or  in  tanks  from  which 
the  water  totally  disappears.  They  have  their  enemies  in 
the  egg  stage,  in  their  youth,  and  during  their  maturity ; 
but  among  these  "nian  is  their  gretest  foe,  as  anyone  who 
desires  a  fish  dict  captures  these  creatures  whenever  and 
wherever  he  gets  the  chancc,  irrespective  of  season,  age,  and 
size.  In  certain  districts  they  simply  appear  to  exist  solcly 
because  man  and  vermin  have  been  unable  to  destroy  theoi. 

Fisheries  may  be  let  to  a  contraclor,  and  if  their  cxtent 
is  large  he  takes  partners  er  sublets  portions ;  somettmcs 
hc  cmploys  servants,  who  are  paid  partly  in  moncy,  or  food, 
clothing,  and  lodging,  and  partly  in  a  sharc  of  the  captures. 
Ir  somc  districts  the  fisheries,  or  a  portion  of  them,  are 
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declared  free,  but  a  licence  fee  is  charged  to  the  fishermen. 
Or  the  general  public  is  permitted  to  take  fish  for  home 
•consumption,  but  not  for  sale.  Lastly,  no  regulations  at  all 
may  exist,  due  to  the  general  poverty  of  the  fisheries, 
peculiar  difficulties  in  their  capture,  or  the  general  impecu- 
niosity  of  the  inhabitants. 

When  the  public  have,  more  or  less,  depleted  fisheries, 
the  fishermen  become  poorer  and  poorer,  unless  they  tum 
to  other  sources  of  obtaining  money;  at  first,  no  doubt 
pleased  at  the  remission  of  rents,  and  the  removal  of 
all  restrictions  upon  fishing,  they  employ  redoubled  energy, 
and  thus  augment  their  immediate  profits.  But  soon  the 
general  public  find  that  nothing  precluded  their  fishing  in 
any  way  they  please ;  the  markets  become  glutted,  and  the 
price  may  fall  from  the  want  of  purchasers.  But  after  two 
or  three  years  fish  become  scarcer;  fishing  is  no  longer 
remunerative ;  removing  the  rents  from  fisheries  and  throw- 
ing  them  open  to  the  public  will  not  decrease  the  price  of 
fish.  The  rates  ruling  in  India  are  comparative  to  what 
•obtains  for  meat  and  other  articles  of  animal  food.  Fisher- 
men, living  on  free  fisheries,  do  not  dispose  of  their  captures 
below  market  rate  any  more  than  farmers  who  possess 
rent-free  farms  seil  the  produce  at  less  than  their  neigh- 
bours,  while  perhaps  one  of  the  widest  spread  fallacies 
of  the  present  day  is,  that  permitting  fisheries  to  be  free  of 
rent  and  unrestricted  by  regulations,  is  beneficial  to  the 
fishing  population.  If  the  fisherman  benefits,  the  purchaser 
<loes  not,  and  their  misapplied  energy  eventuates  in  nothing 
but  small  fish  remaining.  The  young  have  to  be  raised 
from  ova  of  such  as  are  merely  one  or  two  seasons  old, 
while  the  younger  the  parent  the  smaller  the  eggs,  and  this 
is  probably  one  mode  in  which  races  of  fish  deteriorate. 

The  rivers  which  have  Alpine  sources,  as  such  which 


descend  from  the  Hinialayas,  have,  excluslve  of  Springs,  two 
most  abundant  sources  of  replenishment  During  the  hot 
nionths  this  is  derived  from  melted  ice  and  snow,  while  during 
the  monsoons  the  rains  assist ;  wc  niay  then  have  the  hill 
rivers  forming  torrents,  rising  rapidly,  and  as  rapid]/ subsid- 
ing,  while  they  possess  no  contiguous  tanks  into  which  the 
fish  can  retire.  These  animals  are  oftcn  peculiar,  or  endowed 
with  means  of  existence  differing  from  such  as  live  wholly 
or  mostly  in  the  waters  of  the  plains.  Many  of  the  fish  are 
provided  with  adhesive  suckers,  situated  behind  the  lower 
jaw,  or  placed  on  the  ehest,  which  enable  them  to  fix  them- 
selves  against  rocks,  and  so  prevent  their  being  washed 
away  by  tlie  stream. 

Through  the  cold  months,  and  generally  until  the  setting- 
in  of  the  south-west  monsoon  in  June,  rivers  are  at  their 
lowest,  some  at  this  period  (especially  in  hilly  regions)  being 
merely  a  succession  of  pooIs,  united  by  a  more  or  less 
insignificant  stream,  in  which  limited  localities  the  fish  takc 
refuge,  and  may  be  easily  secured  by  fishermen. 

Among  the  artificial  causes  afiecting  fisheries  in  many 
districts  are  the  irrigation  works,  which  are  formed  by  throw- 
ing  a  wcir  or  bund  across  a  ri  ver,  and  diverting  a  large  aniount 
of  its  water  down  a  main  irrigation  canal.  These  weirs  are 
usually  built  as  stone  walls  across  the  cntire  brcadth  of 
rivers,  and  conscquently  impede  boththcupwardand  down- 
ward  passagc  of  fish  that  are  endeavouring  to  migrate,  while 
should  they  be  sufiiciently  high,  they  entirely  stop  them. 
Where  largc  undcr-sluices  are  prcsent,  fish  can  pass  up  such 
when  opcn  ;  but  up  the  long  narrow  ones,  as  constructed  in 
Madras,  the  strength  of  the  current  renders  this  impossiblc 
The  under-sluices  are  here  closcd,  except  where  there  is  an 
excess  of  water,  as  during  the  monsoon  months  ;  and  as  the 
weirs  have  no  fish-passes,  not  only  is  ascent  ton-ards  the 
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breeding-grounds  intercepted,  but  fishermen  take  the  oppor- 
tunity  of  capturing  the  fishes  which  are  detained  here.  Stand- 
ing on  those  weirs,  one  can  see  the  fish  jumpingagainst  the 
obstruction,  which  they  vainly  hope  to  surmount ;  some 
strike  against  the  piers  of  the  bridge,  others  fall  into  the 
cascade  which  descends  over  its  summit ;  but  to  them  the 
wall  is  an  impassable  obstacle. 

The  irrigation  canals  may  be  said  to  be  streams  obtained 
by  diverting  a  large  amount  of  water  from  a  river  into  a 
new  Channel,  and  this,  of  course,  would  be  taken  from  above 
the  weir ;  consequently,  all  fish  descending  the  river  become 
diverted  into  the  irrigation  canal.  If  these  canals  are  con- 
structed  for  navigation  as  well  as  for  irrigation,  the  fish  can 
pass  along  them  ;  but  if  due  to  falls,  they  are  unsuited  to 
navigation,  then  the  fish  can  descend  them,  but  are  unable 
to  re-ascend.  They  thus  become  vast  fish  traps,  wherein 
all  the  finny  inhabitants  are  destroyed  whenever  the  canals 
are  run  dry  in  order  to  examine  their  condition  in  order  to 
see  what  annual  repairs  are  necessary.  Passing  off  on 
either  side  of  these  canals  are  lateral  irrigation  Channels, 
which  are  employed  to  directly  water  the  crops,  and  at  each 
successive  replenishment  of  these,  another  shoal  of  fish 
passes  to  inevitable  destruction.  Unprovided  with  gratings 
at  their  entrance,  and  only  kept  filled  on  alternate  weeks, 
all  the  fish  which  enter  invariably  perish.  The  same 
destructive  process  exists  throughout  India  wherever  irri- 
gation is  carried  on. 

As  the  yearly  rains  cause  inundations  of  the  country  by 
the  overflowing  of  the  rivers  and  tanks,  fish  move  about  in 
order  to  find  suitable  localities  for  breeding  in,  and  the  small 
streams  and  their  outlets  rcsemble  the  net-work  of  irrigation 
Channels.  Many  species  ascend  them  to  spawn,  but  find,  at 
every  turn,  appliances  invented  by  man   ready  for  their 
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destruction.  Persons  may  be  watchlng  to  intercept  them, 
engines  or  traps  may  be  fixed  in  their  course ;  or,  should 
any  breeding  fish  succeed  in  efftctlng  tlieir  ascent,  means 
are  taken  to  cnsnare  them  on  their  return,  ivhüst  the  fryare 
destroyed  in  enormous  quantitics — a  proceeding  which  has 
been  declared  not  to  be  waste  because  they  are  eaten. 

Then  there  are  tanks,  some  of  which  are,  others  are  not, 
in  connection  with  runnlng  water.  Should  they  entirely 
dry  up  during  the  hot  months,  only  such  fish  as  bury  them- 
selves  in  the  mud  will  survive  to  the  next  rainy  season. 
As  a  rule,  the  owner  of  a  tank,  if  it  is  employed  also  for 
fish-cuUxire,  leaves  one  portion  (the  dcepest)  in  order  to 
retain  sufficicnt  water  to  keep  the  finny  residents  alive. 
while,  during  the  hottest  weather,  boughs  of  trees  or  tattics 
are  placcd  over  this  locality  to  mitigate  tlie  heat. 

The  fishes  which  inhabit  the  fresh  waters  of  India,  Burmah. 
and  Ceylon,  may  be  divided  into  (i)  thosewhich  enter  from 
the  sea  for  breeding  or  predaceous  purposes  ;  and  (2)  such 
as,  more  or  less,  pass  their  lives  without  descending  lo  the 
salt  water. 

An  exhaustive  account  into  the  strictly  fresh-water  forms 
would  doubtless  be  interesting  scientifically,  but  hardly  so 
to  tlic  lishernian  or  general  rcader ;  consequently  I  shalf 
restrict  mysclf  to  obscrving  that  the  fisheries  alluded  to 
contain  about  36g  species,  appcrtaining  to  eighty-scven 
genera.  Of  the  spiny-raycd,  or  Äcanthoptery glatt  ordcr,  we 
have  nineteen  genera,  the  mcmbcrs  of  which  are  mosl 
numcrous  in  the  maritime  districts  and  dcltas  of  large 
rivcr.s,  while  their  numbers  decrease  as  we  proceed  furtlicr 
inland.  Few  are  of  much  economic  importance,  if  wc  cxccpt 
the  common  goby,  splne-eels  {Mastaccmlielida),  the  snake- 
hcaded  Walking  fishes  {Ophiocephaliäts),  and  the  labyrinlhi- 
form  climbing-perch  and  its  alUes.     Among  these  fornu^ 
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the  semi-amphibious  Walking  fishes  deserve  especial  notice, 
owing  to  their  great  economic  importance.  When  poUu- 
tions  or  poisonous  substances  find  access  to  rivers,  or  mud 
is  carried  down  in  such  quantities  as  to  choke  the  gills  of 
most  forms,  these  Ophiocephalidae  are  almost  unaffected, 
for  breathing  atmospheric  air  direct,  the  presence  or 
absence  of  fluviatile  contamination  is  not  of  such  material 
consequence  to  their  existence.  They  are  able  to  live 
.  until  the  poison  has  passed  down-stream  and  the  waters 
are  again  purified.  Of  the  sheat-fish,  or  scaleless  sil.u- 
roids,  we  have  twenty-six  genera ;  the  mouths  of  these 
forms  are  provided  with  sensitive  feelers,  which,  serving 
as  Organs  of  touch,  assist  them  while  seeking  their  prey 
in  turbid  waters.  All  that  are  of  sufficient  size  are 
esteemed  as  food,  although,  owing  to  their  propensity 
for  consuming  unsavory  substances,  their  wholesomeness 
appears,  at  times,  to  be  questionable.  The  next  three 
genera,  gar-pike  {Betone),  Cyprinodon,  and  Haplochilus, 
are  of  but  little  value,  but  the  thirty-five  genera  of  carps 
and  loaches  are  of  the  greatest  possible  consequence,  afford- 
ing  a  large  amount  of  food  to  the  population  of  the  country. 
The  remaining  four  genera,  consisting  of  the  curiously 
flattened  Notopterus,  and  three  forms  of  eels,  are  of  but 
little  mercantile  importance. 

The  various  modes  in  which  the  reproduction  of  these 
fishes  is  carried  on  is  a  most  necessary  invcstigation,  and  in 
briefly  considering  such,  we  must  inquire  into  what  migra- 
tions  they  undertake  for  this  purpose.^  Whether  the 
parents  are  monogamous,  polygamous,  or  are  annuals 
dying  after  the  reproductive  process  has  been  accomplished  ? 
The  time  of  ycar  when  spawning  occurs  t  Whether  such 
is  or  is  not  deleterious  to  the  parent  ?  The  size  of  the  eggs, 
their  colour ;  whether  they  float  or  sink ;  are  deposited  in 


running  or  stagnant  waters  ?  If  they  are  covered  or  left 
uncovcred  in  their  nests  ?  If  the  male  carries  them  about 
or  protects  them  ?  Can  their  germination  be  retarded  by 
artificial  means  or  natural  causcs,  as  by  the  action  of  cold 
or  their  immersion  in  mud  ? 

That  anadromous  forms,  as  the  salmon  or  shad  of  lüurope 
or  the  hilsa  {Clupea  palasah)  of  India,  pass  froni  ihc  sea 
to  the  frcsh  vvaters  to  deposit  their  eggs  in  iocaUties  most 
suitable  for  their  reception,  is  well  known.  If  ive  examinc 
into  the  migration  of  Indian  fishes  for  breeding  purposesin 
fresh  waters,  we  find  sucli  takes  place  under  three  conditions, 
viz. : — (i)  anadromous  forms  from  the  sea  to  the  fresh  waters. 
as  already  adverted  to ;  (2)  such  species  as  may  be  con- 
sidered  pertaining  to  the  mountains.  or  eise  deposit  their 
ova  in  the  rivers  of  the  hüls  ;  (3)  such  as  are  restricted  to 
the  plains,  but  which  likewise  undertake  certain  changes  of 
locality  at  these  pertods.  Of  the  migratory  hül  fishes,  the 
various  forms  of  large  barbels,  Barbus,  termed  Mahaseers, 
fumish  good  examples.  In  the  Himalayas  they  ascend  the 
main  rivers,  but  turn  into  the  side  streams  to  bi'ecd  ;  whÜc 
on  the  less  elevated  Neügherry  mountains  in  the  Madras 
Presidency.  the  same  phcnomenon  occurs,  but  with  this 
diflerence,  that  they  deposit  their  ova  in  the  main  streams 
because  such  are  small,  and  perhaps  duc  to  their  nevcr  being 
replenished  with  snow-water.  Occasionally  the  fish  are  too 
large  to  ascend  these  mountain  rivers,  whcn  they  u-ould 
appear  to  breed  at  the  bases  of  the  hüls  ;  whcther  it  js  from 
the  ofispring  of  such  that  this  genus  has  extcnded  through 
the  plains  it  is  not  my  purposc  to  jnquire  in  this  pUce. 
Wlien  the  rivers  commcncc  bcing  in  flood,  aduits  are  able  to 
ascend  to  feeding  grounds  wliich  were  previously  inaccessible 
to  them.  Having  spawned,  they  keep  dropping  gently  down 
strcam,  during  which  time  the  amount  of  watcr  is  diniiaisb- 
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ing ;  thus  the  ova,  when  hatched,  are  completely  cut  off 
from  the  locality  where  their  parents  reside,  precluding  the 
possibility  of  their  devouring  them.  The  fry,  consequently, 
have  the  heads  of  the  rivers  to  themselves  in  perfect  security, 
and  each  torrent  becomes  transformed  into  a  small  stream 
intersected  by  pools,  where  they  can  remain  until  the  next 
rains  enable  them  to  descend  to'  the  larger  rivers.  Of  the 
migfratory  fishes  of  the  plains,  we  may  observe  many  forms 
of  carp,  and  this  is  more  particularly  perceptible  where 
impassable  weirs  exist  across  the  rivers  ;  here  they  may  be 
perceived  attempting  to  jump  over  the  obstruction,  and  so 
common  is  this  phenomenon  that  the  natives  of  India  hang 
baskets,  cloths,  even  native  cots  turned  upside  down,  or 
anything  equally  suitable,  over  the  sides  of  the  piers,  and 
into  this  the  fish  fall. 

In  Asiatic  waters  we  have  monogamous  and  polygamous 
forms  of  fish  and  other  phenomena  as  to  breeding,  which 
des^rve  attention.  The  Walking,  or  snake-headed  fishes, 
Ophiocephalidce^  of  India,  and  other  amphibious  genera,  are 
perhaps  the  best  known  of  monogamous  fishes ;  some  of 
them  reside  in  ponds,  others  prefer  rivers,  where  they  take 
up  their  residence  in  deserted  holes,  which  they  find  in  the 
banks.  The  pond  species  delight  in  lying  at  the  gfrassy 
margins,  where  the  water  is  not  deep  enough  to  cover 
them ;  and  here  they  are  able  to  respire  atmospheric  air 
direct  The  striped  walking-fish  constructs  a  nest  with  its 
tail  among  the  Vegetation,  and  bites  off  the  ends  of  the 
water  weeds ;  here  the  ova  are  deposited,  the  male  keeping 
guard ;  but  should  he  be  killed  or  captured,  the  vacant 
post  is  filled  by  his  partner.  The  hissar,  Callichthys,  of 
South  America,  is  likewise  monogamous,  constructing  a  nest 
which  it  also  defends.  The  majority  of  fishes  unquestion- 
ably  are  polygamous,  as  has  been  repeatedly  observed,  and 
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perhaps  as  distinctly  among  the  salmon  as  any  other  form 
in  a  ivild  stafe,  and  likewise  in  sticklebacks  resident  in 
aquaria ;  while,  doubtless,  fishes  ivhich  migrate  in  shoals 
for  breeding  purposes,  as  the  mackercl,  herrings,  or  some 
forms  of  carp,  are  all  polygamous, 

The  time  of  year  at  which  spawning  ts  cffected  varies  in 
accordance  with  the  locality  and  the  family  of  fish.  This 
again  appcars  to  be  further  susceptible  of  modifications  in 
accordance  with  the  temperature  of  the  water,  and  many 
other  local  causes,  while  there  are  some  fishes  which  only 
breed  once  a  year,  others  more  frequently.  I  must  herc 
premise  that  some  fishes  do  not  appear  to  feed  during  the 
season  of  depositing  their  spawn,  as  the  salmon,  the  shad, 
and  the  siluroid  Ariiua.  In  India  an  anadromous  shad 
termed  "Pulla"  in  the  Indus,  "Ulum"  by  the  TamiK 
"  Sable-fisli "  by  the  Madrassees, "  Palasah  "  by  the  Telingis, 
"Hilsa"  or  "ilisha"  in  Bengal,  "  Nga-Üia-louk "  by  the 
Burmese,  breeds  in  rivers  as  already  dcscribcd.  In  Sind 
they  asccnd  the  Indus  in  February  to  spawn,  dcscending  In 
September.  In  the  Cauvery,  in  Madras,  they  pass  up 
when  the  first  burst  of  the  June  monsoon  fills  the  river,  and 
continue  doing  so  for  the  succecding  four  months.  In  the 
Kistna,  which  has  a  far  greatcr  velocity,  but,  simüarly  lo 
the  Cauvery,  is  filled  in  June,  they  defcr  their  ascent  untÜ 
September,  but  it  is  not  until  the  end  of  the  month,  or  coro- 
mencement  of  Octobcr,  when  the  waters  are  subsiding,  and 
their  velocity  dccreasing,  that  the  majority  arrive ;  whcrcas 
in  the  neighbouring  river,  the  Godavery,  in  which  the  current 
is  less  rapid,  thcse  fishes  asccnd  earlier  to  spau~n,  bcing 
most  numerous  from  July  to  September.  In  the  Hooghly 
they  continue  ascending  throughout  the  June  motiaoofi,  and 
many  are  found  still  in  roc  in  September.  The  miiin 
bodies  of  these  fish  ascend  the  large  rivers  of  Indta  and 
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Burmah  generally  when  the  June  monsoon  commences,  but 
not  always  at  the  same  period,  such  apparently  at  times 
being  dependent  upon  the  rapidity  of  the  current  and  other 
causes.  That  it  is  not  solely  due  to  the  presence  of  rain- 
water  flooding  the  river  is  evident,  because  those  of  the 
Indus  and  Irrawaddi  are  mainly  caused  by  melting  snows 
at  this  period,  and  likewise  in  the  latter  river  these  üshes 
push  on  to  Upper  Burmah,  to  which  country  the  monsoon 
scarcely  extends,  but  where  the  inundations  are  due  to 
snow  floods.  Probably  the  cause  of  the  majority  of  fishes 
at  these  various  periods  ascending  the  different  rivers  to 
spawn  may  be  due  to  their  having  been  bred  there,  while 
inherited  instinct  causes  them  to  select  the  most  suitable 
times,  when  the  shallows  are  covered  with  water,  and  ascent 
is  rendered  practicable. 

It  is  evident  that  members  of  the  same  family,  genus,  or 
even  species,  may  spawn  at  very  different  periods,  due  to 
local  or  climatic  causes.  There  are  also  fishes  which  deposit 
their  ova  twice  yearly,  if  not  more  frequently ;  these  are 
generally  fresh-water  forms,  and  not  rare,especially  in  tropical 
countries  ;  as  an  example,  we  have  the  walking-fishes. 

Whether  spawning  exercises  any  deleterious  effect  upon 
the  parent  fishes,  two  replies  may  be  given,  as  in  some 
cases  it  renders  their  flesh  unwholesome,  while  in  others  it 
does  not  cause  their  character  as  to  food  to  be  much 
altered.  The  shad  in  the  East  are  excellent  eating  up  to 
the  period  when  they  have  deposited  their  eggs,  subsequent 
to  which  they  become  thin,  flabby,  and  positively  unwhole- 
some. Fresh-water  fishes  that  deposit  a  smaller  number  of 
cggs,  or  perhaps  do  so  more  gradually,  or  twice  at  least 
during  the  year,  do  not  invariably  appear  to  be  so  dele- 
teriously  affected  by  breeding.  • 

The  size  of  the  eggs,  their  colour,  and  whether  deposited 
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in  fresh  waters  or  in  the  sea,  are  all  questions  requiring 
attention.  The  forms  which  produce  the  grcatest  number 
of  eggs  are  often  those  which  live  in  lar^e  communities  and 
spawn  once  a  year.  In  an  Indian  shad  I  found  1,023,64; 
e^s.  But  other  fishes  have  likewise  numerous  eggs.  I 
observed  410,500  in  a  barbel  {Barbus  saraiia) ;  on  the  olher 
hand,  somc  have  large  eggs,  as  a  few  of  the  sheat  fishes, 
and  a  gcnus  of  carps  {Bariliiis).  In  such  as  spawn  at  least 
twice  a  year,  and  likewise  protcct  thcir  young,  the  number 
of  eggs  is  less  than  what  generali/  obtains  in  other  genera ; 
thus  in  a  walking-fish  {Ophiocephabis),  I  found  470a 

Respecting  the  colour  of  fish  eggs,  they  are  very  diversi- 
ficd  ;  in  some  fresh-water  siluroids  they  are  of  a  light  pea- 
green,  as  in  the  scorpion  fish,  Saccobrauchus  fossilU. 
Regarding  the  localities  where  fish  deposit  their  eggs,  these 
are  cxceedingly  various,  as  migbt  be  anticipated,  owing  to 
some  sinking  in  the  water,  white  others  float,  The  gar-fbh 
(ßelone),  and  the  flying-fish  {Exocatus),  have  filaments 
springing  from  their  eggs  for  the  purpose  of  attachment  to 
contiguous  objects  ;  others  are  covered  with  a  glutinous 
secretion.  In  fresh  waters  eggs  may  remain  at  the  bottom, 
ei  the  r  covered  or  uncovered. 

Among  the  marine  siluroids  [Arüns),  in  some  forms  the 
male  carries  about  the  lai^e  eggs  in  his  mouth  until 
hatched  ;  or  it  may  be  that  he  only  removes  them  from  ouc 
spot  to  anotherto  avoid  some  impending  danger.  Howcver 
this  may  be,  I  have  netted  many  along  the  sea-coast  nitli 
from  10  to  20  eggs  in  their  mouths,  and  in  one  examplc 
was  a  young  fryjust  hatched.  In  none  of  these  largc  males 
was  there  a  trace  of  any  food  in  their  stomachs. 

Bloch,  at  the  end  of  the  last  Century,  made  many  cxpcri- 
ments  as  to  the  feasibility  of  fish  bcing  artificially  hatched. 
and  also  whether  it  could  be  possible  to  convcy  the  ova 
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in  safety  for  any  considerable  distance.  He  proposed 
placing  the  egg^  of  pond-fish  in  mud,  similar  to  that 
existing  in  the  locality  from  whence  the  eggs  were  pro- 
cured,  and  he  believed  that  when  the  mass  had  dried,  they 
could  be  thus  removed  without  injury,  from  one  pond  to 
another.  His  proposal  was  based  upon  the  theory  that 
frequently  on  dried-up  ponds  being  refiUed  with  water, 
young  fish  appear,  and  which  could  only  be  due  to  the 
eggs  having  been  present  in  the  mud,  but  with  their  germi- 
nation  suspended.  In  India,  as  ponds  dry  up,  some  of  the 
fish  contained  therein  descend  into  the  mud,  where  they 
Ästivate  until  the  next  year's  rains  set  in.  As  these  com- 
mence,  and  the  mud  liquefies,  fish  are  perceived  diverging 
in  all  directions,  up  every  watercourse,  no  matter  how 
small,  or  how  lately  it  may  have  been  dry,  while  in  a  few 
days  fry  are  distributed  everywhere.  Where  the  eggs 
come  from  which  have  produced  these  fry  is  a  very  in- 
teresting  subject  for  investigation.  Have  they  remained 
inside  the  mother  fish,  and  did  she  deposit  them  as  soon  as 
the  rains  set  her  free  ?  I  cannot  accept  this  theory,  because 
I  have  witnessed  fish  removed  alive  from  the  mud,  but 
they  had  no  ova ;  and  secondly,  because  the  fry  are  so 
soon  hatched  after  the  setting  in  of  the  rains,  while  none 
of  these  fish  are  ovi-viviparous.  It  seems  more  reasonable 
to  suppose  that  the  fertilised  eggs  are  embedded  in  the 
mud,  and,  as  soon  as  the  rains  occur,  they  become  hatched 
out,  and  this  would  give  us  reason  for  attempting  to  ascer- 
tain  whether  ova  of  pond  fishes  imbedded  in  mud  could  be 
successfuUy  transported  long  distances. 

We  know  that  germination  of  fish  eggs  can  be  retarded 
by  cold.  In  fact,  by  the  use  of  ice,  those  of  trout  and 
jsalmon  have  been  safely  conveyed  to  Tasmania  and  else- 
where,  and  from  America  and  Canada  to  Europe. 
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Froin  the  Information  coUected  between  i86g  and  1873, 
it  appeared  that  the  fisheries  in  our  Indian  Empire  in  olden 
times  were  royalties,  mostly  let  out  to  contractors,  who 
alone  in  their  rcspective  dJstricts  possessed  the  right  to  seil 
fish,  white  they,  as  a  rule,  permitted  the  people,  on  pay- 
ment,  to  capture  sufEcient  for  their  households.  It  was,  in 
fact,  a  licence  on  payment,  resumablc  at  will.  Remains  of 
this  custom  still  exist  in  Lahorc.  while  the  leasing  of 
fisheries  is  even  now  in  force  in  many  portions  of  India. 
Along  the  Himatayas,  in  the  Kangra  and  other  districts, 
the  petty  rajahs  adopted  a  difierent  method.  To  some 
persons  they  gave  licences  to  supply  the  fish  markets,  of 
which  they  virtually  made  them  monopolists,  wliile  others 
obtained  licences  for  fishing  with  smail  nets  for  home 
consumption,  but  not  for  sale.  In  Burmah,  under  native 
rule,  a  similar  plan  was  carried  out  There  were  no  free 
fisheries ;  but  inhabitants  liad  the  privilege — or  perhaps 
right — to  fish  for  home  consumption  on  the  payment  of  a 
fixed  annual  sum  to  the  contractor  for  the  district  in  which 
they  resided.  It  is  believed,  under  native  ruic,  the  erection 
of  fishing  weirs  was  permitted  in  several  of  the  strcams  in 
the  Himalayas,  but  not  to  the  extent  that  they  are  at  the 
present  day.  In  some  districts  landowners  even  now  r^se 
an  income  from  the  fisheries,  claiming  a  third  of  the 
captures  or  a  certain  amount  of  money.  Some  of  cur 
officials  consider  that,  as  Government  has  permitted  indis- 
criminatc  fishing,  the  exercise  of  long  practice  has  convcrtcd 
such  into  a  communal  right. 

As  British  rule  has  graduatly  superseded  that  of  the 
native  princes,  so  the  modes  in  which  fisheries  were  leased 
has  bccome  widely  difierent,  and  in  permanently  settled 
estates,  unless  a  stipulation  to  the  contrary  cxists,  they  go 
with  the  land.      In  some  localitles  it  has'bccn  dccidcd  that 
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the  adjacent  villagers  or  people  possess  certain  comniunal 
rights  with  respect  to  them,  due,  it  seems  most  probably,  to 
a  misapprehension.  Although  it  may  have  been  proved 
that  the  landowner  never  received  more  than  one-third  of 
the  produce,  this  does  not  demonstrate  that  the  other  two- 
thirds  were  public  property,  but  that  such  expressed  the 
share  accruing  to  the  fisherman  in  return  for  his  labour  in  ' 
capturing  the  fish.  It  is  the  ruie  in  India  and  Burmah  to 
remunerate  by  the  proceeds — sometimes  the  working  fisher- 
man has  to  dispose  of  his  share  to  the  contractor  or  lessee 
at  a  given  rate ;  more  rarely  the  fish  are  sold,  and  he 
receives  a  proportion  of  the  retums,  or  he  may  be  paid  in 
kind.  In  the  manual  of  the  Madura  district,  it  is  remarked 
that  a  letter  of  1713  states  that  the  fishery  of  a  single  tank 
produced  occasionally  as  much  as  2000  crowns ;  and  that 
sums  so  realised  were  invariably  applied  to  the  execution 
of  repairs.  In  some  localities  the  British  Government 
leased  fisheries,  or  imposed  a  tax  on  the  implements  of 
fishing,  or  a  capitation  tax  upon  the  fishermen,  but  without 
interfering  with  the  manner  in  which  the  fisheries  were 
conducted.  By  degfrees  the  tax  on  fishing  implements  was 
taken  off,  but  the  fishermen  still  became  poorer,  and  in  1849,  • 
at  least  in  Madras,  many  leased  fisheries  were  thrown  open 
to  the  public,  resulting,  as  they  were  not  regulated,.  in 
unlimited  licence,  and  thus  an  intended  boon  eventuated  in 
their  depopulation.  In  Burmah,  the  practice  of  employing 
fixed  engines  in  irrigated  fields  and  watercourses  very 
lai^ely  increased  when  the  native  rigitne  became  abolished, 
as  did  also  the  custom  of  throwing  weirs  across  creeks  and 
minor  streams. 

Free  fisheries  have  been  permitted,  due  to  several  causes^ 
such  as  the  difficulty  in  making  them  sufficiently  remimcir- 
ative  to  bear  taxation  or  the  incidence  of  rent ;  this  may  be 
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here  given  show  (i)  the  size  of  the  mesh  in  a  drag-net  em- 
ployed  during  the  rains  in  Orissa.  As  the  water  subsides 
and  the  fishermen  are  able  to  wade  up  to  their  waists,  the  size 
of  the  mesh  is  increased  (No.  2) ;  and  as  the  waters  begin  to 
clear,  No.  3  comes  into  use ;  and  in  the  cold  months  No.  4. 
Young  fry  commence  moving  about  at  the  first  freshes. 

The  fixed  engines  employed  in  India  and  Burmah  (see 
Plate  I.)  are  mainly  divisible  into  two  forms — (i)  those 
manufactured  of  cotton,  hemp,  aloe  fibre,  coir,  or  some  such 
material ;  and  (2)  others  constructed  of  split  bamboo,  rattan, 
reed,  grass,  or  some  more  or  less  inelastic  substance.  Those 
which  are  manufactured  of  elastic  substances  include  all 
stake-nets,  but  when  the  meshes  are  of  a  fair  size,  they  are  a 
legitimate  means,  when  properly  employed,  for  the  capture  of 
fish,  but  are  occasionally  to  be  deprecated,  especially  when 
used  solely  to  take  such  as  are  breeding.  But  in  some  of  these 
implements  the  size  of  the  mesh  is  so  minute  that  no  fish 
are  able  to  pass.  There  it  Stands,  iramovably  fixed  across 
an  entire  waterway,  capturing  everything,  the  water  being 
literally  strained  through  it.  In  one  instance,  in  the  Punjab, 
a  whole  drove  of  mahaseer  were  observed  to  be  captured 
by  natives  fixing  a  net  across  a  river,  and  then  dragging 
another  down  to  it,  thus  occasioning  wholesale  destruction, 
and  ruining  the  rod-fishing  for  the  succeeding  season.  This 
plan  is  a  very  common  procedure  throughout  India,  as  is 
also  constructing  earthen  dams  across  streams,  leaving  a 
Channel  or  opening  through  their  centre,  where  a  purse-net 
is  fixed,  and  arrests  every  descending  fish.  The  largest 
numbers  are  taken  towards  the  end  of  the  rainy  season,  for 
as  the  waters  fall,  countless  lakes  and  pools  of  all  sizes  are 
formed  on  the  low  lands  in  the  vicinity  of  rivers.  These, 
which  during  the  floods  were  lateral  extensions  of  the 
stream,  now  become  lakes,  having  one  or  more  narrow  out- 


INDIAN  FISH  AND  FISHINC. 

lets  into  the  rivcr  ;  across  each  opeiiing  nets  are  stretched, 
or  a  wcir  of  grass  constructed,  and  evcry  fish  which  has 
wandered  up  bccomcs  a  certain  prey  to  the  fishcrmen. 

Fixed  engines  constructed  of  non-elastic  substances  arc 
still  more  destnictive  to  fish  than  are  such  as  are  made 
of  net,  and  which  are  more  liable  to  be  injured,  Thor 
forms  are  exceedingly  numerous,  tlieir  sizes  infinite,  while 
the  interstices,  between  the  substances  of  which  the  weirs  or 
traps  are  composed,  appear  everywhere  much  the  samc. 
whether  examined  in  the  ghäts  of  Canara,  the  Yomas  of 
Pegu,  the  Himalayas,  or  on  the  plains  of  India  or  Burmah. 
Stil!,  local  influences  must  occasion  certain  modifications, 
while  some  arc  solcly  cmploycd  for  taking  large  fish,  othcrs 
for  fry,  and  a  few  arc  employed  for  both.  In  hilly  dis- 
tricts,  as  the  monsoon  floods  subside,  and  the  impetuosity 
of  the  mountain  torrents  has  decreased,  they  can  be  erected 
without  bcing  liable  to  be  washed  away.  Up  the  hill 
streams  (as  I  havc  alrcady  observed),  some  of  the  most 
valuable  of  the  carps  ascend  to  brecd,  but  now  there  are 
but  few  that  are  not  weired,  and  the  parent  fishes  have  the 
greatest  difficulty  in  reaching  their  spawning  grounds. 
Some,  however,  surniount  the  obstacles  which  oppose  thcir 
ascent,  a  few  deposit  their  spawn  ;  this  completed,  the  rains 
are  now  passing  off,  the  force  of  the  current  tcssening ;  and 
these  parent  fish  commence  descending,  tr>-ing  to  regain 
their  low  country  rivers.  I  omit  in  this  place  how  spcaring. 
snatching,  or  snagging,  netting,  and  angling  are  carned  on, 
only  referring  to  how  fixed  engines  are  employed.  Wcirs 
are  now  erectcd  cvery  few  miles,  through  which  the  waters 
of  the  hin  streams  arc  literally  strained,  while  each  is  fittcd 
with  a  cruive  or  fishing-trap.  The  probabiUties  are  that  the 
great  majority  of  the  mahaseer  which  reach  the  rivers  of 
the  plains  are  the  last  year's  fry  that  have  fortunatdy 
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escaped  destniction  during  the  dry  months,  and  with  the 
first  floods  have  obtained  a  free  passage,  due  to  the 
Standing  weirs  having  been  swept  away.  Wicker  traps  are 
Hkewise  constructed  across  convenient  rapids  ;  here  few  fish 
can  pass  without  entering,  while  these  are  examined  twice 
daily.  Or  should  there  be  no  rapids,  such  are  artificially 
formed  by  lay ing  large  stones  in  a  V  shape  across  a  stream, 
while  at  the  apex  of  this  a  trap  is  fixed.  Or  a  moutltain 
stream  is  conducted  down  a  slope  over  a  large  concave 
basket,  so  that  all  descending  fish  are  pitched  into  it,  and 
speedily  suffocated  by  the  rushing  water  or  other  falling 
fish,  which  act  like  a  succession  of  blows,  preventing  their 
ever  rising  again.  Hill  streams  in  some  places,  as  in  the 
Doon,  are  frequently  diverted  for  the  purpose  of  taking 
the  fish.  From  March  to  the  commencement  of  the  rains, 
streams  are  dammed  and  turned«  In  these  mountain 
districts  the  torrents,  where  they  burst  from  the  hills,  form 
three  or  four  beds,  all  of  which  are  füll  during  the  rains, 
but  subsequently  only  one.  One  year  one  of  these  beds 
will  be  used,  another  year  another  bed,  and  so  on.  The 
poachers  select  a  spot  where  the  stream  and  an  old  bed 
are  in  close  proximity:  both  have  good  pools  in  their 
course.  They  fix  their  nets  across  the  stream  about  a  mile, 
or  even  more,  below  the  selected  spot,  first  nets  with  large, 
and  subsequefitly  those  with  small  meshes.  These  nets 
are  kept  to  the  bottom  by  means  of  heavy  stones.  When 
the  nets  are  ready  they  dam  up  the  stream  and  open 
a  water- way  into  the  old  bed.  The  force  of  the  water  soon 
cuts  a  deep  Channel  for  itself,  and  thus  the  late  bed  of  the 
'  river  is  left  dry  except  in  the  deep  holes,  while  all  fish 
attempting  to  come  down  stream  are  stopped  by  the  net 
Large  fish  are  carried  off,  the  fry  are  left  to  die  as  the 
pools  dry  up.    This  process  is  repeated  lower  down  the 
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stream,  and  after  a  month  or  so  they  begin  again  at  the  top 
of  the  hillside  as  before. 

In  addition  to  the  lai^er  weirs  and  traps,  there  are  minor 
sorts  most  extensively  empioyed,  especially  in  the  plains— 
some  to  capture  breeding  fish  ascending  up  the  smaller 
watercourses  during  the  rain  to  deposit  their  spawn,  others 
to  arrest  them  and  their  fry  attempting  to  descend  the 
stream  as  the  flood  waters  recede ;  and  there  is  not  a 
district,  except  perhaps  in  Sind,  where  this  mode  of  capture 
is  not  carried  on.  And  some  officials  now  speak  of  the  use 
of  these  contrivances  as  communal  and  prcscriptive  rights, 
and  hold  that  their  prohibition  would  bc  an  interference 
with  private  property. 

Moveable  fishing  implements  are  of  two  varicties,  (l) 
thöse  manufactured  of  cotton,  hcmp,  aloe-fibre,  coir,  or  of 
some  such  m^tcrial,  and  (2)  others  made  of  split  bamboo, 
rattan,  reed,  grass,  or  other  more  or  less  inelastic  substances. 
Lar^e  drag-nets  (see  Plates  III.  and  IV.),  having  fairly-sized 
meshes,  are  used  mostly  during  the  dry  months,  and  em- 
pioyed for  the  purpose  of  obtaining  fish  from  pools  in  rivers 
into  which  thcy  have  retired  awaiting  the  next  ycar's  floods. 
Bat  the  moveable  nets  which  occasion  the  most  damage 
are  those  witli  small  raeshes,  and  principally  empioyed  for 
takingthefry  of  the  fish  as  they  are  firstmovingabout ;  they 
may  be  cast-nets  with  fine  meshes,  wall-nets  dragged  up 
some  small  watercourses,  purse-nets  similarly  used,  and  even 
Sheets  may  be  thus  empioyed.  In  some  places  several 
cast-nets  are  joined  together,  to  stop  up  all  passagc  of  fish 
along  a  stream,  whüe  others  are  empioyed  above  this 
obstacle  ;  or  several  fishermen  Surround  a  pool,  each  armcd 
with  a  cast-net,  and  these  they  throw  altogether,  giving  tlie 
fish  but  little  Chance  of  escaping.  In  Sind  the  fishermen 
float  down  the  Indus,  in  certain  suitablc  localttics,  upon 
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a  gourd  or  hollow  earthen  pot,  while  the  net  is  let  down 
beneath  them ;  as  a  hilsa  üsh  {Clupea  ilishd)  ascends  up  the 
muddy  and  rapid  stream,  it  strikes  against  the  dependent 
net,  which  is  made  to  contract  Hke  a  purse  by  means  of 
a  string  that  the  fisherman  holds  in  his  hand. 

Irrespective  of  the  modes  already  detailed  as  in  common 
use  for  capturing  fresh-water  fish  in  India  and  Burmah,  there 
are  a  number  of  vvhat  may  be  termed  minor  plans  likewise 
in  force  (see  Plate  IV.).  Sheets  have  already  been  remarked 
upon  as  employed  for  taking  the  fry  which  have  ascended 
small  watercourses,  or  are  found  in  shallow  water,  while  they 
may  also  be  used  as  dip-nets,  being  sunk  in  an  appropriate 
place,  and  raised  by  strings  attached  to  the  four  comers,  as 
soon  as  the  little  fish  have  been  enticed  above.  Or  on  the 
Sheets  bushes  may  be  placed  ;  here  the  fry  seek  shelter 
from  the  rays  of  the  sun,  and  the  whole  concern  is  lifted 
bodily  up.  A  little  grain  or  bread  is  likewise  found  useful 
as  a  bait.  Two  pieces  of  rattan  may  be  employed,  crossing 
one  another  in  the  middle,  where  they  are  tied  together : 
the  ends  are  then  bent  downwards  in  the  form  of  two 
arches.  Here  a  net  is  attached,  and  this  the  fisherman 
presses  down  upon  the  fish,  which  are  then  removed  by 
the  hand.  In  some  places  they  may  absolutely  be  so 
frightened  as  to  permit  themselves  being  readily  taken  ; 
thus  ropes  to  which  at  intervals  are  attached  bones,  leaves, 
stalks  of  kurbi  or  jowaree,  or  pieces  of  solar  (pith)  or  small 
bundles  of  grass,  are  stretched  across  a  stream ;  two 
persons,  one  at  either  end,  constantly  jerk  this  rope,  causing 
the  fish  to  dart  away  towards  nets  that  are  fixed  to  entrap 
them.  Snares  of  the  most  varied  descriptions  are  almost 
universally  employed  ;  but  in  some  localities  angling  may 
be  Said  to  be  almost  unknown,  especially  in  Orissa,  or 
districts  where  wholesale  poaching  is  preferred  as  easier 
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and  more  successful.  One  melhod  of  using  hooks  b 
perhaps  as  cruel  as  could  well  be  devised.  A  number  are 
securely  fixed  to  a  line  at  regulär  intervals  of  about  three 
inches  for  eniployment  in  a  narrow  pass  in  a  hill  stream. 
Wlien  used,  tlic  rope  is  sunk  from  eighteen  inches  to  two 
feet  bclow  the  surface,  and  held  by  a  man  on  either 
bank ;  othcrs  drive  the  fish  towards  this  armed  cord,  and 
as  they  pass  over  it,  the  line  is  jerked  for  the  purpose  of 
hooking  it.  In  some  places  dexterity  has  been  arrived  at 
by  constant  practice,  and  many  fish  arc  thus  captured. 
The  desire  is  to  hook  the  gamc  by  its  under  surface  ;  but, 
as  might  be  supposed,  although  in  some  cases  the  hooks 
penetrate  sufficiently  deep  to  obtaJn  a  secure  hold,  such  is 
by  no  meana  invariably  the  case.  The  struggles  of  the 
wounded  crcature  frequently  are  sufficient  to  ailow  it  to 
break  away,  often  with  a  portion  of  its  intestines  trailing 
behind  it.  If  its  gill-covers  have  been  injured,  respiration 
may  be  wholly  or  partially  impeded  :  crippled,  it  wanders 
away  to  sicken  and  die  in  an  emaciated  State  :  while, 
should  it  be  captured  bcfore  death  has  stopped  its  suffer- 
ings,  it  is  useless  as  food,  unless  to  the  lower  animals. 
Baited  hooks  are  in  some  places  fastened  to  lines,  which 
are  ticd  to  bamboos  fixed  in  the  beds  of  rivers,  or  to  bushcs 
or  posts  at  their  edges,  and  so  managed  that  when  a  fish  is 
hooked  the  line  runs  out.  Or  a  somcwhat  similar  plan  is 
to  have  a  cord  stretched  across  a  river,  floated  by  gourds ; 
to  this  the  short  lines  which  have  the  baited  hooks  are 
attachcd,  but  so  that  they  are  not  long  enough  to  reach 
the  bottom ;  these  are  visited  every  fcw  hours.  In  some 
districts  night-lines  are  baited  with  frogs,  Spearing  fish 
by  torchlight  is  extcnsively  practised  in  the  Punjab  and  in 
the  Prcsidency  of  Bombay ;  or  they  may  be  speared  during 
the  daytime  in  the  cold  months  of  the  year,  when  they  are 
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not  very  active.     Two  persons  usually  engage  in  this  occu- 
pation ;  the  one  punts  the  boat  along  as  noiselessly  as 
possible,  while  the  fisherman  Stands  at  the  provv,  silently 
pointing  to  the  direction  to  be  adopted,  and  uses  his  spear 
when  he  gets  a  chance.     Shooting  fish  with  guns  is  carried 
on  in  Oude,   and   occasionally  elsewhere.     This   is   more 
especially  employed  for  the  snake-headed   walking-fishes 
ipphiocephalidci)^  which  are  frequently  seen  floating  on  the 
surface  of  the  water,   as   if  asleep.     They   may  be   ap- 
proached  very  closely,  but  the  game  usually  sinks  when 
killed,   and  has   to  be   dived   for,  or  otherwise  obtained. 
Crossbows  are  also  employed   for  a  similar  purpose  in 
Malabar.     In  Mysore — observed  the  native  officials  of  the 
Nagar  division — fish  are  taken  by  nets,  traps,  hooks,  cloths, 
by  the  hand,  by  baskets  of  different  shapes,  by  damming 
and  draining  off  the  water,  by  shooting,  by  striking  them 
with  clubs,  with  swords,  or  with  choppers,  by  weirs,  and  by 
various  descriptions  of  fixed  engines  ;  in  short,  by  poaching 
practices  of  every  kind,  as  well  as  by  fishing  with  rods  and 
lines,  and  poisoning  pools  of  water  by  milk  bush,  tobacco- 
leaves,  Indian  hemp,  and  many  poisonous  kinds  of  jungle 
fruits.     This  is  generally  carried  on  during  the  dry  seasons 
of  the  year,  when  the  pools  in  the  rivers  are  still,  and 
hardly  any  current  exists.     It  is  very  easy  to  collect  the 
poisons,  throw  them  into  a  pool,  and  await  the  fish  floating 
intoxicated   to  the   surface.     These   fish   are   sold  in  the 
markets.     Even  fishes*  eggs  do  not  escape  the  general  hunt 
to  which  the  persecuted  finny  fribes  are  subjected  in  these 
days,  the  ova  being  collected  and  made  into  cakes,  which 
are  considered  a  delicacy. 

The  boats  employed  for  fishing  purposes  (see  Plate  II.) 
are  too  numerous  and  varied  to  permit  of  description  in  this 
place.   The  dug-out,  or  boat  of  a  solid  tree,  is  common.    The 
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coracle  is  also  known ;  while  the  fast-sailing  fishing-boats 
of  the  Konkan,  termed  Muchvas  (an  excellent  model  of 
which  is  in  the  Fish  Exhibition),  are  evidently  improve- 
ments  on  the  dug-outs  of  the  Maldives.  One  curious  boat 
from  Chittagong,  but  which  is  also  employed  throughout 
Burmah  and  the  East,  is  fitled  iip  with  a  bamboo  platform 
on  one  side,  beliind  which  a  bamboo,  having  palm-leaves 
attached,  projects  into  the  water.  Tlius  fish  are  scarcd, 
and  spring  on  to  the  platform,  which  is  partly  submerged, 
and  on  into  the  boat,  white  a  net  fixed  on  the  opposite 
gunwale  precludes  their  Clearing  the  boat. 

There  are  certain  vermin  in  the  East  which  are  destruc- 
tive  to  fish,  some  when  in  the  immature,  others  when  in 
their  matured  State.  Commencing  with  the  crocodiles, 
two  distinct  genera  have  representatives  in  the  waters  of 
India.  The  true  fish-eating  crocodile  {Gavialis  gangeticus), 
with  its  long  and  slender  snout,  attains  upwards  of  twenty 
feet  in  length,  and  is  a  resident  throughout  the  main 
courscs  and  affluents  of  the  Indus,  Ganges,  Brahmapootra, 
and  Mahanuddi  rivcrs,  but  absent  from  Burmah,  and  mostof 
thosc  in  Bombay  and  Madras.  This  species  is  usually 
timid  of  man,  excepting  when  he  invades  the  locality  where 
it  has  deposited  its  eggs.  Tlicir  diet  appcars  to  mainly 
consist  of  fish,  turtles,  and  tortoises.  In  i86S,  I  found  it 
was  one  of  the  sights  of  Cuttack  to  watch  these  enormous 
rcptiles  fccding  in  the  river  below  the  irrigation  weir  which 
impedes  the  upward  ascent  of  brceding  fish.  The  long 
brown  snout  of  the  crocodile  would  be  secn  rising  to  the 
surface  of  the  water,  holding  a  fish  crosswise  betiveen  its 
jaws ;  next,  the  finny  prey  was  flung  upwards,  when, 
dcscending  head  foremost,  it  feil  conveniently  into  the 
captor's  comparatively  small  mouth. 

Crocodiles,    similarly    to    predaceous    fishes,   gcnerally 
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swallow  the  finny  tribes  head   first,  because,  if  they  are 
of  the  spiny-rayed   forms,   their  spines  are  thus  pushed 
backwards,  He  flat,  and  do  not  injure  the  creature  which  is 
swallowing  them.     Were  they  taken  in  tail  first,  this  would 
erect  the  spines,  and  wound  every  animal  which  should 
endeavour  to  swallow  them.     Doubtless  some  forms,  while 
in  transit,  wriggle  themselves  round,  and  get  fixed  in  the 
gullet  of  their  captors,  as  the  father-lasher  of  our  coasts. 
These  reptiles  are  very  prolific.      Thus    the   overseer   in 
Charge  of  the  Narrage  weir  in  Orissa,  in  the  year  1869, 
came  across  a  brood,  and  within  three  hours  shot  sixty- 
nine.    When  at  this  place  I  obtained  a  young  one  that  had 
bccome  entangled  by  its  teeth  in  a  fishing  net,  and  asked 
the  fishermen  if  they  ever  destroyed  them.     Astonishment 
was  depicted  on  their  faces,  and  they  protested  against  the 
supposition  that  they  had  ever  been  g^ilty  of  such  a  mean 
action.     Their  argument  was  that  both  classes  belonged  to 
the  fish-destroying  races,  therefore  on  the  principle  that 
hawks  du  not  pick  out  hawks'  eyes,  they  consider  it  would 
be  wrong  to  cause  their  deaths.     As  to  the  destruction 
they  occasioned,  they  admitted  it,  but  also  observed  that 
they  would  do  as  much  if  they  were  able.     It  must  not 
therefore  be  hoped  that  fishermen  will  assist  in  Clearing 
rivers  of  these  monsters  ;  neither  will  the  native  sportsman 
throw  away  a  single  Charge  of  powder  and  ball  on  such 
unremunerative  game,  which  he  could  not  seil,  and  would 
be  unable  to  eat 

The  common  crocodile,  Crocodilus  palustris  and  C 
porosuSy  are  found  in  most  parts  of  India  and  Burmah. 
These  reptiles,  although  often  termed  man-eaters  or  snub- 
nosed  crocodiles,  assist  in  depopuJating  the  waters  of  fish, 
and  it  has  appeared  to  me  that  it  is  mostly  when  they  find 
an  insufficiency  in  the  finny  supply  and  Carrion  that  they 
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tum  tlicir  attention  to  man  and  the  larger  mammals 
Every  traveller  in  the  East  must  have  seen  these  logs  of 
wood,  2s  thcy  appear  to  be,  lying  for  hoiirs  at  tlie  sides 
of  rivers  or  on  rocks  above  the  surface  of  the  stream,  and 
which  sink  so  noiselessly  into  the  current  as  almost  to 
make  one  believe  one's  eyes  had  been  deceptive,  for  how 
could  anything  so  large  have  so  quietly  disappcared.  In 
1868,  when  at  Cuttack,  the  crocodiles' appetites  were  not 
appeased  by  the  fish  they  obtained,  so  they  comraenced 
consuming  human  beings,  horses,  and  cows,  varyiag  thetr 
diet  with  an  occasionai  goat  or  sheep.  Doubtless,  in  laige 
rivers,  as  the  Ganges,  these  reptües  have  their  redeeming 
qualities,  being  the  natural  scavengers  and  consumers  of 
Carrion.  Human  beings  are  now  no  longer  permitted  to 
piously  place  their  dying  relatives  by  the  side  of  the  sacred 
stream,  fiU  their  mouths  with  mud,  and  leave  them  to  be 
carried  away  by  the  waters  or  adjacent  crocodiles  ;  neither 
are  corpses  interred  in  the  current  of  that  holy  river.  If 
fish  are  insufficient,  and  the  crocodiles  are  not  to  be 
destroyed,  from  whence  are  these  reptiles  to  obtaiii  their 
subsistence?  The  common  law  of  sei f-p reservat! on  will 
inducc  them  to  feed  on  the  cattle  of  the  neighbouring 
CQuntry,  or  on  such  human  beings  as  unwarily  approacb 
too  near  to  the  waters  in  which  they  reside.  This  is  no 
fancy  sketch,  but  I  will  merely  adduce  two  instances  that 
came  under  my  notice  in  1868.  At  Cullara  exists  a  hole 
or  pooI  in  the  Nuna  River  to  which  these  monsters  resort 
during  the  dry  scason,  and  a  short  timc  prior  to  my  Visit, 
thcy  had  succecded  in  carrying  offfive  adult  human  beings, 
while  near  the  Baropa  weir  two  women  and  one  horse  werc 
takcn  by  crocodiles  in  a  single  month. 

Otters  are  ükewise  very  destnictive,  especially  in  the 
hilly  districts,  and  when  they  have  exhausted  the  fish,  thcy 
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turn  their  attention  to  the  frogs.  In  fact,  the  large  frogs 
{Rana  tigrina)  are  evidently  considered  great  delicacies 
by  these  animals,  for  when  kept  domesticated  they  even 
seem  to  prefer  them  to  fish.  In  some  rivers,  as  the 
Ganges  and  Indus,  the  porpoise  (Platanistd)  is  a  large  fish 
consumer. 

When  mentioning  animals  which  compete  with  man  in 
destroying  fishes,  there  are  some  families  that  must  not  be 
omitted,  although  I  only  propose  casually  to  allude  to 
them.  Birds  which  eat  fish  are  exceedingly  numerous,  not 
only  in  the  true  swimming  and  wading  forms,  but  even  the 
Indian  pee-wit  may  be  observed  in  the  dry  months  taking 
its  share  of  the  smaller  examples  of  the  finny  tribe  that  are 
more  or  less  exposed  to  view  in  the  drying-up  pools. 
Snakes  luxuriate  in  Irrigation  canals,  and  revel  in  luxury  at 
the  bases  of  the  larger  weirs.  In  that  across  the  Coleroon, 
when  the  water  was  low,  I  was  plainly  able  to  see  these 
reptiles  lying  in  wait  for  the  fishes  attempting  to  ascend. 
I  should  suppose  I  never  saw  less  than  twenty  any  evening 
I  examined  this  weir  on  its  down-stream  face.  Tortoises 
and  turtles  are  fish-consumers,  while  most  fishes  prey  upon 
their  weaker  neighbours  or  their  eggs.  Near  Ganjam, 
a  native  ofiicial  informed  me  how  he  had  ventured  out  one 
night  to  see  how  murrul — the  walking-fishes — were  cap- 
tured.  The  fisherman  was  provided  with  a  long  flexible 
bamboo  as  a  rod,  and  as  a  bait  used  a  live  frog.  Hardly 
had  the  frog  splashed  into  the  water,  when  a  moderately- 
sized  murrul  seized  and  swallowed  it  Desirous  of  ob- 
serving  what  would  next  occur,  the  fish  was  left  on  the 
hook,  as  a  bait  for  anything  eise.  Before  long,  a  large 
water-snake  was  seen  swimming  towards  it,  and  soon  had 
the  fish  enclosed  in  its  capacious  jaws,  and  in  this  fashion 
all  three  were  puUed  together  out  of  the  water.     Frogs 
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appear  to  relish  fish-e^s,  and  to  be  by  no  raeans  averse  to 
occasionally  devouring  tlie  fry. 

Considerable  discussion  occurred  respecting  the  condition 
of  Ihe  fresh-water  fisheries  in  India,  some  high  officials  sug- 
gesting  that  a  falling-off"  in  the  quantity  is  no  reason  for 
legislative  interference,  unless  it  could  be  demonstrated  that 
a  danger  existcd  of annihilation.  The  Viceroy summed  upthe 
qucstion  in  the  following  suggestive  sentences  : — "Is  the 
present  plan  of  non- interference  likely  to  ensure  to  future 
generations  the  füllest  possibie  supply  of  this  food  staple  ? 
Is  it  even  such  as  to  ensure  their  inheriting  a  supply  equal 
to  that  which  now  exists  ?  The  Govemor-General  in  Council 
apprehends  that  both  these  questions  must  be  answered  in 
the  negative,  and  tliat  not  only  is  there  no  prospect,  as 
matters  now  stand,  of  an  increased  siipplj'  hereafter,  but 
that,  owing  to  the  absence  of  precautionary  measures  and 
reasonabk  restrlctions,  the  exlstlng  supply  Is  dimlnisliing." 

Were  poisoning  of  the  fresh-water  forms  to  be  prohibited, 
the  sale  of  fry  be  rendered  illegal,  and  traps  and  nets  placed 
under  control,  an  immense  increase  in  the  amount  of  the 
fresh-water  fish  would  be  a  certain  result  Here  I  must 
refer  to  an  experimcnt  which  has  been  made  in  India  for 
the  piirpose  of  protecting  fisheries.  If  no  destruclive  waste 
was  existing  prior  to  the  commencement  of  protectivc 
measures,  no  augmentation  of  the  fish  would  have  becomc 
apparent ;  if,  however,  very  beneficial  results  have  ensued, 
tliere  does  not  appear  any  reason  why  such  should  not 
be  cxtended  clsewhere.  In  South  Canara,  Mr.  H.  S. 
Thomas  observed  that  it  may  be  doubtfd  whcther  poisoning 
rivcrs  or  the  wholesale  destruction  of  fry  is  most  injurious 
to  fisheries  ;  while  proliibiting  the  fincr  and  closely-wovcn 
bamboo  cruives  has  been  that  the  most  Ignorant,  and  thcrc- 
fore  the  most  obstinate  opponents,  have  been  convinccd  by 
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the  testimony  of  their  own  senses,  and  have  exclaimed,  to 
use  their  own  words,  "  truly  the  river  is  every where  bubbling 
with  fry  ; "  and,  what  is  still  more  to  the  point,  their  practice 
has  not  belied  their  words,  for  they  have  taken  to  fishing  on 
grounds  that  were  before  considered  profitless.  Two  years' 
discouragement  of  poisoning,  and  one  year's  discouragement 
of  fine  cruives,  has  worked  such  a  change  that  it  has  been 
demonstrated,  beyond  cavil  even  of  the  ignorant  and  of  the 
most  interestedly  opposing,  that  marked  advantage  can  be 
reaped  from  the  adoption  of  these  two  simple  measures 
alone. 

What  rules  have  been  instituted  in  order  to  mitigatc 
the  condition  of  the  fisheries  I  have  been  unable  to  ascertain. 
An  Act  (VII.  of  1875),  however,  has  been  passed  for  Burmah, 
for  the  protection  of  the  fisheries ;  while  Mr.  Buckland, 
Member  of  the  Revenue  Board  in  Calcutta,  remarked 
(November,  1879)  that  the  following  figures  show  the 
progress  which  is  being  gradually  made  at  Goalundo,  at 
the  confluence  of  the  Ganges,  and  Burhampootra,  where 
hilsa  fish  abound  : — Fish  cured  1875,  1,362  maunds  ;  1876, 
4,835;  1877,  10,800;  1878,*  14,000.  He  concludes  that 
"there  is,  therefore,  some  reason  to  hope  that  Dr.  Day*s 
proposal  may  bring  some  good  fruit  after  a  while."  While 
at  page  6  I  have  referred  to  some  results  obtained  in 
Madras. 

I  now  propose  considering  what  proportion  of  the  people 
of  India  and  Burmah  use  fish  as  food,  or,  rather,  can  do  so 
without  infringing  caste  prejudices  ? 

In  the  Punjab,  comparatively  but  few  of  the  inhabitants 
are  prohibited  by  their  religion  from  consuming  fish,  but 

•  This  shows  an  increase  of  1,043,215  Ibs.  of  fish  in  a  year  in  one 
locality,  where  in  the  first  of  the  four  years  nearly  112,073  Ibs.  only 
were  prepared. 


there  are  many  Hindus  who  reject  it,  as  well  as  the  niral 
population  of  some  districts.  But  of  those  residing  in  towns, 
and  in  hilly  ranges,  it  appears  that,  if  the  Brahmans  are 
excepted.  the  consumption  of  fish  is  only  limited  by  the 
paucity  of  the  supply  and  the  cost  of  the  article.  In  Sind, 
fish  is  generally  eaten  by  the  population  of  the  province, 
whether  Mussaiman  or  Hindu,  unless  a  Brahman.  In  the 
North-West  Provinces,  containing  about  2S,oo0,0OO  of  popu- 
lation, out  of  twenty  returns  receivcd  from  native  officials, 
seventecn  give  more  than  half  of  the  people  as  not  forbidden 
by  religious  scruples  from  eating  fish.  In  Oudh,  the 
majority  of  the  people  appear  to  eat  fish,  but  the  supply  is 
unequal  to  the  demand.  In  the  Bombay  Presidency,  the 
majority  of  the  inhabitants  of  the  inland  districts  are  con- 
sumers  of  fish  when  they  can  procure  iL  In  Haiderabad, 
Mysore,  and  Coorg,  more  than  half  the  population  are  fish 
consuracrs  ;  in  South  Canara,  89  per  cent  ;  in  Madras  the 
majority,  the  exceptions  being  Brahmans,  goldsmitlis,  high- 
caste  Sudras,  the  followers  of  Siva,  Jains.  &c.  In  Orissa, 
more  than  half  the  people  ;  in  Benga!  proper,  from  90  to  95 
per  cent.  ;  in  Assam  and  Chittagong,  atmost  the  cntire 
population  ;  and  in  Burmah,  in  the  form  of  ngafee,  its  use 
is  universal. 

As  Buddhists,  the  Burmans  profess  a  religious  horror  at 
taking  the  lives  of  lower  animals,  but  being  immoderately 
fond  of  fish  diet,  they  console  their  consciences  (whüc 
indulging  in  it)  with  the  idea  that  the  deaths  of  those 
animals  uscd  by  them  as  food  must  be  laid  to  the  account 
of  the  fishermcn,  and  cannot  in  any  way  be  attributcd  to 
the  consumers'  fault.  The  walls  of  their  tcmplcs  havc 
pictures  of  the  terrible  tortures  the  fishermen  will  have  to 
endure  in  a  future  State  of  existence.  In  some  of  thcsc 
interesting  reprcsentations  are  large  fires  being  stirred  up  by 
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devils,  while  other  evil  spirits  are  dragging  more  fishermen 
in  nets  towards  the  burning  fiery  furnace,  helping  on  some 
by  striking  fish  spears  into  them  from  behind,  and  hauling 
them  forward  by  hooks  and  lines  fixed  to  theil:  mouths 
towards  the  place  of  punishment. 

But  it  may  be  asked  are  these  Poongees'  (priests) 
practices  in  accord  with  their  teachings  ?  By  no  means,  as 
the  foUowing  example  will  show.  At  Yahdown,  on  the 
banks  of  a  branch  of  the  Irrawaddi,  a  fisherman  (Een 
Thoogyee),  built  a  Kyoungy  or  monästery,  as  his  great  hope 
was  to  be  termed  a  Kyoung  taga^  or  founder  of  a  monästery, 
a  highly-prized  title  amongst  the  Burmese.  Poongees  came, 
and  Poongees  went  away,  but  they  did  not  care  to  remain, 
and  partake  for  any  lengthened  period  of  the  hospitalities 
of  their  host  and  disciple.  At  last  one  old  priest  appeared, 
who  seemed  to  consider  the  quarters  as  desirable.  To  him, 
in  great  trepidation,  the  owner  put  the  following  question, 
"Why,  my  father,  do  not  the  Poongees  approve  of  my 
monästery,  for  none  but  yourself  have  remained  over  the 
going  down  of  two  suns  ? "  "  Because,  my  son,"  replied  the 
holy  man,  "  do  you  not  break  the  law  by  depriving  the  fish 
of  life  ? "  "  True,"  he  answered,  "  but  were  I  not  to  do  so, 
how  could  I  supply  your  table  with  fish,  or  how  could  I  live 
were  I  to  give  up  my  employment  ?  "  The  only  reply  he 
could  obtain  was,  "  Better  to  fast  while  keeping  the  law, 
than  to  feast  whilst  breaking  it !  " 

With  sorrow  the  disciple  took  the  priest  at  his  word,  and 
for  three  days  refrained  from  fishing,  giving  his  preceptor 
merely  vegetables  for  his  diet.  On  the  fourth  moming, 
when  the  same  fare  appeared,  the  Poongee  observed,  "  My 
son,  when  you  fish  the  river,  does  your  net  extend  all  across, 
^  permitting  no  fish  to  escape ;  or  is  a  portion  of  the  river 
free  for  those  which  select  to  pass  to  one  side  ? "     "  Not  all 
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across,  but  only  one-third  of  the  way,"  he  answered.  '■  Weil, 
then,  my  son,"  said  the  priest,  "  I  have  been  seriously  con- 
sidering  the  subject.  and  have  arrived  at  the  conclusion  that, 
if  you  leave  room  for  the  fish  to  ascend  or  descend  the 
stream,  and  they  will  not  avaÜ  themselves  of  U,  but  nish 
headlong  into  your  net,  the  fault  is  theirs  and  not  yours. 
Even  Gaudania  blessed  the  hunter  who  met  him  when  he 
was  hungry,  and  supplied  him  wilh  venison.  This  was 
accounted  as  a  meritorious  act,  although  he  miist  have 
küled  a  deer  to  obtain  it.  So  go,  my  son,  and  procure  me 
some  fish,  for  I  am  hungry."  From  that  day  the  priest 
consumed  his  fish  in  quictiicss,  and  refrained  from  inquiring 
from  whence  It  had  been  procured. 

Investigating  how  the  local  markets  were  supplied  with 
fish  up  to  1873,  the  replies  from  native  ofRcials  gave  the 
following  results.  In  the  Punjab  one  in  ten  markets  was 
süfflciently  supplied,  in  the  North-Wcst  Provinces  one  in 
three,  in  Oudh  one  in  four.  In  Bombay  the  amount  was 
stated  to  be  insuffident  in  all,  and  the  same  reports  camc 
from  Haiderabad,  Mysore,  and  Coorg.  In  Madras,  near 
the  sea,  the  quantity  of  fish  was  sufficient,  but  only  in  one 
in  ten  of  the  inland  markets.  In  short,  merely  one-tenth  of 
the  bazaars  were  rcportod  as  fully  supplied  with  fish,  and 
of  these  one-fifth  obtained  thcm  from  the  sea-coast 

Fisheries,  to  a  more  or  less  extent,  exist  in  the  Indiaa 
Ocean,  as  well  as  up  to  the  mouths  of  the  larger  rivcrs,  in 
backwaters  and  estuaries  ;  while  parallel  to  ccrtain  placcs, 
especially  along  the  coasts  of  the  Madras  Presidency,  vast 
mud-banks  are  present  in  the  sea,  having  such  a  thin  con- 
sistence  that  many  kinds  of  fish  arc  ablc  to  obtain  abundancc 
of  food  therc  as  well  as  a  suitablc  locaUty  in  which  to 
deposit  their  ova.  The  most  casual  observer  caonot  fail  to 
perccive    how  numerous  are  the  varieties  and  vast  the 
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number  of  the  finny  tribes  in  the  seas  of  India,  but  from 
some  cause — whether  due  to  the  legislative  enactments  and 
local  obstructions,  or  native  apathy  and  impecuniosity — the 
harvest  has,  up  to  within  the  last  few  years,  been  com- 
paratively  untouched ;  an  enormous  amount  of  food  still 
remains  uncaptured,  while  famines  are  devastating  the 
contiguous  shores. 

Francis  Day. 


EXPLANATION   OF  PLATE  I. 


Dollika. — A  trap  made  of  split  bamboos,  uscd  In  shallow  Witerll 
It  is  plunged  suddenly  into  Üie  walcr.     From  ihc  Godavcry. 

HoHcha. — A  fishing  scoop.     Fvom  Nuddea. 


Malai. — A  fishing  irap  s 
down  stream, 

Gkottt«. — A  trap  with 
From  Bengal. 


rs,  wiih  ihe  large  cnd 


i  double  screen  of  finely  split  bamboos. 


SA.  Sectionofabove. 

%.    Khora. — A  ttap  used    in  tmgated  üelds,  for  caiching   fry  i 
Channels  where  therc  is  no  current.     From  BcngaJ. 

6.    Aineh.—\%  sct  in  strcams  frequented  by  small  fish,   From  BengaL 

-,.     Dhaur.—K  ^-shaped  trap,  with  a  loose  screen  of  pojnted  bam- 
boos.    From  BengaL 

B.    Hoochna. — Trap  for  catching  fry. 

9.     Dkowree. — A  trap  uscd  in  shallow  sl 

10.  Doob, — Small  trunipei-shapcd  trap,  with  narro' 

Short  cylindcr.     The  cjlindcr  is  taken  off  ii 
the  fish. 

11.  Korainunalu    Vuchsi. — A    irap    of    net-work    placed     aniongsl 

rushcs  in  tanks  for  niurrel  {fiphioctphalui  marulius).     From 

12.  A  vasc-shapcd  baskct,  with  small  oi)ening,  for  eairying  fish. 


From  Cuttack. 

rrow  orifice,  Ict  into  a 
Order  to  remove 


EXPLANATION  OF  PLATE   IL 


Fishing-boat,  fitled  with  a  batnboo  platform  projecting  into  the 
water  on  one  side,  and  with  a  net  placed  obliquely  on  [he 
Other.  The  fish  are  frightened  on  to  the  bamboos,  and  in 
leaping  inta  the  boat  are  pievenied  from  Clearing  the  othcr 
side  by  the  net. 


Paraehal.-~  Pl  coracle,  o 
rents  in  the  Bowani  r 


flat-bottomed  boat,  uscd  i. 
rer,  Coimbatore. 


Bombay  lishing-boat  (Muchwa),  built  of  Malabar  teik. 

Canoe  dug-out,  or  donga,  made  of  Ihe  stem  of  Barastus  ßaitt- 

liformis  or  tlir  pnlni  ;    the  soft   portion   of  ihc  palm-stcm  is 
excavaied,  and  the  broadly  expanding  basc  fornis  the  prow. 

Head  of  paddle  belonging  lo  the  Muchwa. 

Anchor  madc  of  wood,  and  weighted  with  stone  or  brick, 

Bombay  fishing-hoat  (Tony),  made  of  ^^alaba^  teak. 


.>Madras  Masulah  boal  :  ihe  planks  ; 


n  togethcr 


Fishing-vesscl  from  Tuticorin. 
Burmese  snake-boat,  for  passengers. 


PLATE.2 


EXPLANATION   OF  FLATE  III. 


35.    A  landing-nct  from  Moorshedabad. 

26.  Choba.—A  plunge-net,  used  cliiefly  in  shallow  » 

fish  which  lay  haJf-coneealed  in  Ibc  mud.     From  Poana. 

27.  A  shriiuping-net.     From  Poona. 

28.  Yefhuvala.—X  hand-net.     From  thc  Godaverj-. 


Akhu.—K  3coop-like   1 
Konkan. 


:  for  caiching  small   fish.     From 


;apRire 

J 


30.    Stake-net — can  bc  raiscd  or  lowered  aecording  to  ihc  de] 


%\.  Palena  jal. — The  base  forms  a  scrapcr  to  which  ihc  nct  is  pcr- 
manenily  allached,  and  which  has  sockcts  for  thc  receipt  o(  the 
side  bamboos.     From  Cuttacl^ 

yi.  Mai  jal. — A  drag-nct,  attachcd  to  a  bow-like  bamboo,  having  a 
wciyht  f;istencd  to  cach  cnd  and  a  cord  fastenixl  to  thc  niiddle. 
It  ia  dragged  along  thc  bottom  likc  a  dredge. 

33.  Chach  jal — A  hoop  supporting  a  bag-hke  net  3  fl.  in  length, 
with  a  scptuin  about  1 1  inches  from  niouth  leading  into  thc 
lower  poriiun  of  ihc  nct     From  Chittagong, 

34.'  Poluha  jal.—k  conical  nct,  uscd  by  mcans  of  a  tramcwork  of  six 
bamboos  titd  togctlicr  at  thc  apex,  and  kcpt  in  position  by  a 
hoop.  Thc  fisherman  chmbs  on  10  this  framcwork,  and  if  in 
shallow  watcr  Stands  on  thc  hoop,  he  Ihcn  loosens  the  cord  by  _ 
ivhich  thc  ni:t  is  f.istcncd  to  thc  bamboos,  and  thc  net  falls  to 
thc  botloni.  A  fcdcr  (which  may  bc  the  rudder  of  his  boal)  to 
asccrt.iin  wbetliLT  any  fish  arc  undcr  thc  nct,  and  if  he  finds 


nc  thc 


jscd. 


35.     A  dip-net,  «ith  wcights. 


Y>-  Kharo  jal. — A  lai-ge  dip-net  worked  by  meaits  of  a  compUcated 
arrangement  of  bamboos  and  a  boat  To  raise  or  cover  tbe 
nct,  which  La  supported  by  a  bamboo  tixed  lo  the  side  of  the 
boat,  a  man  Steps  backwarda  or  forwards  on  the  lower  of  the 
two  bamboos  which  join  the  tripod  of  bamboo;  on  the  shore 
lo  the  upright  bamboos  on  either  side  of  the  boaL  With  one 
band  he  holds  on  to  the  Upper  bamboo,  and  with  the  othcr 
raises  or  dips  tbe  net  by  meaos  of  a  string  attached  to  the 
bamboo  which  is  fixed  into  the  side  of  the  boat. 

37.  Artiftcial  bait  in  usc  among  the  Divi  Islanders, 

38,  Malabar  puffing  tube,  with  daits  used  for  killing  fish. 

39-46.     Various   kinds   of   spears   used   for    kilhi^   lish,   turtles,   or 
tortoises. 
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